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(54) METHOD FOR PRODUCING MEDICINE-CONTAINING COMPOUNDED PARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce compounded 
particles containing a medicine as a stable state in a 
short time. 



SOLUTION: This method for producing compounded 
particles containing the medicine is provided by applying 
a strong compressive force and shearing force on a 
mixture consisting of >2 kinds of powdery raw materials 
including the medicine powder, while passing it through a 
compressing part 6 of a press head 4 and a receiving 
surface 5 of a cylindrical rotary body 3 so as to 
compound the medicine powder with the other powdery 
raw materials. 




* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by conriputer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 

[Claim(s)] 

[Claim 1]A manufacturing method of a drug content composite particle applying and composite* 
izing compressive force and shearing force into a mixture which consists of two or more sorts of 
powdered ingredients containing drug powder «• ^ 

[Claim 2]A manufacturing method of the drug content composite particle according to claim 1 . 
wherein the above-mentioned mixture contains allocated type agent powder. 
[Claim 3]A manufacturing method of the drug content composite particle according to claim 2, 
wherein the above-mentioned allocated type agent powder is chosen from a group which 
consists of cellulose and starch. 

[Claim 4]A manufacturing method of the drug conteht composite particle according to claim 2 or 
3 with which mean particle diameter of the above-mentioned allocated type agent powder is 
characterized by beihg^ 10000 dr less times of mean particle diameter of the above-mentioned 
drug powder 1 or niqrevtimes;;^< jvu;> i . u : j w::!;;? :i 

[Claim 5] A manufacturing method of the drug content composite particle according to claim 2, 3, 
or 4 with which rnean particle diameter of the above-mentioned allocated type agent powder is 
characterized by 1 -micrometer or more being 5000 micrometers or less. 

[Claim 6]A manufacturing.me^^ a drug content composite particle given in any 1 paragraph 
of claims 1 thru/or: 5 to which inean particle diameter of the above-mentioned drug powder is 
characterized by O.pi^micrometer.orimore being 500 micrometers or less. 

[Claim 7]A manufacturing method of a drug content composite particle given in any 1 paragraph 
of claims 1^ thru/or 6 to which co^ drug povyder in the aboye- 

mentioned drug content cdmjDo^ite part:icle is bHaracterized By being 90 or less % of tHe weight 
0.01%ofthe weight or more. ^ . l- dA!- 

[Claim 8]A manufacturing method of a drug content composite particle given in any 1 paragraph 
of claims 1 thru/or 7 which carry out the feature of the abbve-meritioned drug powder being ah 
alleyiation-of-fever painkiller or an antiphlogistic. 

[Translation done.] 



JPO andilNPIT are not responsible;: for any . 
lamages;^ caused by the usej)f;^thisl;trans ation;-; i ^il? -I' ;i- 
^'^j^^s^i^Asi -. .Mister';:!- •: 



1. Thls'^d^^^ be%i trart^j^^^ by computer. So the translation may not reflect the original 
precisely. . 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] ■ 

[Field of the Invention]This invention reforms the surface' characteristic of a powder raw 

material, and in order to have advanced features the composite particle containing a drug, it 

relaties to the manufacturing method of ah effective drug content composite particle. 

[0002] 

[Description of the Prior Art]Since the characteristic with various ease of handling at the time of 
manufacture (handling nature), masking of bitterness, soluble control, DDS (Drug Delivery 
System) characteristic, etc. is required of pharmaceutical preparation, for example. Before, in 
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order to give required character, composite-izing two or more rawTTratenaFs is performed. As- * 
that by which two or more raw materials were compositeHzed. that by which the allocated type 
agent and the drug were composite-ized, the thing by which the surface of the drug was covered 
with lubricant or a coating agent, etc. are mentioned, for example. When the above-mentioned 
allocated type agent raises the handling nature of a drug, the role which makes it easy to 
pharmaceutical-preparationHze in a desired gestait is borne, lubricant bears here the role which 
changes the surface of a drug into the state where it is smooth and glossy and a coating agent 
covers the surface of a drug. For example, the role which masks the bitterness of a drug is 
borne. 

[0003]The method of feeding the solution of a binding material into the mixture of the excipient 
powder and drug powder which have the character to hold a solvent to JP,2000-128774A as the 
method of composite-izing, for example, and manufacturing globular form particles by carrying 
out high-speed rolling granulation is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention]However, the compositeHzed method indicated by the 
above-mentioned gazette is the compositeHzed method of the wet type which uses the solution 
of a binding material as a binder. For this reason, there is a problem that it is necessary to adjust 
the temperature in the device which needs to make dry a binder after composite-izing. and is 
used for compositeHzation, the device used for the wet composite-ized method generally has a 
still larger device scale, and adjustment takes a long time. 

[0005]Since stability will fall rather than a solid state if it dissolves in a fluid, in the wet 
composite-ized method, during composite-ized processing, medicinal properties dissolve in a 
binder, stability falls, and the medicinal properties of drugs also have by extension the problem of 
leading to the fall of the preservation stability of drugs. 

[0006]For this reason, in composite-izing of the raw material in which securing stability contains 
important medicinal properties especially, the time which composite-ization takes is short and 
the composite-ized method which does not produce the problem of a stability fail of medicinal 
properties, either is desired. 

[0007]this invention is made in order to solve the above-mentioned problem, and it comes out. 
The purpose is to provide the manufacturing method of the composite particle containing a drug 
useful in order to reform the surface characteristic of a granular material and to raise the 
handling nature. 

[0008] 

[Means for Solving the Problem]A manufacturing method of a drug content composite particle of 
this invention is characterized by applying and composite-izing compressive force and shearing 
force into a mixture which consists of two or more sorts of powdered ingredients containing drug 
powder, in order to solve the above-mentioned technical problem. 
[0009]Since two or more sorts of powdered ingredients containing drug powder can be 
composite-ized by the above-mentioned composition in a short time, without spoiling the 
stability of drug powder, it is possible to manufacture a drug content composite particle to which 
high efficiency, such as high operativity, was given. 

[OOlOjConventionally, in composite-izing of a powder raw material containing a drug granular 
material, a fluid was used as a binder which has the work which pastes up particles. For this 
reason, when a long time was required for adjustment of machinery or binder desiccation and a 
drug dissolved in a binder in the case of composite-izing, there was a problem that the stability 
of a drug fell. 

[001 1]0n the other hand, this invention is the method of applying and composite-izing 
compressive force and shearing force into a mixture which consists of two or more sorts of 
powder containing drug powder. That is, drug powder can be composite-ized with other 
powdered ingredients by applying compressive force and shearing force, without using a binder. 
[0012]Thereby, a preliminary process which adjusts temperature inside a device beforehand in 
the case of composite-izing is unnecessary, and since a drying process of a binder does not 
have necessity, either, it can composite-ize in a short time as compared with composite-izing 
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using the conventional binder. It will be compositeHzed with an extremely stabfe solid staite, ' * * 
without drug powder's dissolving in a binder and stability falling in the case of composite-izing. 
[00 13] Although a raw material which deteriorates by dissolving in a fluid was not able to be 
composite-ized in a composite-ized method using the conventional binder, a manufacturing 
method of a drug content composite particle of this invention is a method of not using a binder. 
For this reason, it can composite-ize also with a raw material which deteriorates by dissolving in 
a fluid, securing that stability. That is, it is possible for a choice of drug powder used for 
compositeHzation and other raw materials to increase as compared with a conventional method, 
and to manufacture more kinds of drug content composite particles. 

[0014]Therefore, without reducing the stability of a drug granular material, two or more sorts of 
powder raw materials containing a drug granular material can be compositeHzed, and a drug 
content composite particle can be manufactured in a short time, a powder raw material in which 
plurality differs from composite-ization in this invention — mechanical energies, such as 
compressive force, shearing force, collision force, — in addition, other raw materials are joined to 
the surface of a specific powder raw material, and it says unifying. According to a method of 
compositeHzing by this mechanical energy, highly efficient composite-ized particles can be 
obtained by adding a function of other powder raw materials to a specific powder raw material, 
without a chemical reaction of powder raw materials occurring. 

[0015]The above-mentioned mixture may contain allocated type agent powder. Thereby, handling 
nature at the time of pharmaceutical-preparationHzing can obtain a good drug content 
composite particle, for example by composite-izing the above-mentioned drug powder and 
allocated type agent powder. 

[001 6] As for the above-mentioned allocated type agent powder, in a manufacturing method of a 
drug content composite particle of this invention, it is preferred that it is what is chosen from a 
group which consists of cellulose and starch. 

[0017]In a manufacturing method of a drug content composite particle of this invention, it is 
preferred that mean particle diameter of the above-mentioned allocated type agent powder is 
10000 or less times of mean particle diameter of the above-mentioned drug powder 1 or more- 
time. Thereby, since composite-ization with the above-mentioned allocated type agent powder- 
and the above-mentioned drug powder can be ensured, the above-mentioned allocated type 
agent powder with which the surface was covered with composite-ization by a uniform layer of 
the above-mentioned drug powder can be obtained, for example. 

[0018]In a manufacturing method of a drug content composite particle of this invention, it is 
preferred that mean particle diameter of the above-mentioned allocated type agent powder is 1 
micrometers or more 5000 micrometers or less. 

[0019]In a manufacturing method of a drug content composite particle of this invention, it is 
preferred that mean particle diameter of the above-mentioned drug powder is 0.01 micrometers 
or more 500 micrometers or less. 

[0020]In a manufacturing method of a drug content composite particle of this invention, it is 
preferred that content of the above-mentioned drug powder in the above-mentioned drug 
content composite particle is 90 or less % of the weight of 0.01 % of the weight or more. 
[0021]In a manufacturing method of a drug content composite particle of this invention, the 
above-mentioned drug powder may be an alleviation-of-fever painkiller or an antiphlogistic. 
[0022] 

[Embodiment of the Invention]It will be as follows if one gestalt of operation of this invention is 
explained based on drawing 1 t hru/or drawing 2 . 

[0023]The manufacturing method of the drug content composite particle of this embodiment is a 
method of manufacturing a drug content composite particle, by composite-izing the powder of a 
kind which applies compressive force and shearing force to the mixture which consists of two or 
more sorts of powdered ingredients containing drug powder, and is different. 
[0024]The above-mentioned drug powder is used as powder, and says the drug which can be 
atomized by giving mechanical energy. As for the above-mentioned drug powder, it is more 
preferred that the mean particle diameter is 0.01 micrometers or more 10 micrometers or less, 
and it is still more preferred that it is [ 0.01 micrometer or more ] 1 micrometer or less. When 
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mean particle diameter uses the drug granular material in a mentioned rangie, it can make it more 
reliable to join to other powdered ingredients and to unify by composite-ization. 
[0025]As for the loadings of the above-mentioned drug powder, it is preferred that it is 50 or 
less % of the weight of 0.01 % of the weight or more of a drug content composite particle 
obtained by compositeHzation, and it is still more preferred that it is [ 0.01 % of the weight or 
more ] 1 0 or less % of the weight. 

[0026]As the above-mentioned drug powder, for example An alleviation-of-fever painkilling 
antiphlogistic, a steroid system antiphlogistic, An antitumor agent, a coronary vasodilator, a 
peripheral vasodilator, an antibiotic, synthetic antimicrobials, An antivirotic, antispasmodic, 
antitussive, a ****** agent, a bronchodilator. cardiotonic, A diuretic, a muscle relaxant, a brain 
metabolism improving agent, a minor tranquilizer, a major tranquillizer, beta-blocker, an 
antiarrhythmic drug, a gout drug, an anticoagulant, a thrombolytic agent. The agent for affection 
of the liver, an antiepiletic agent, an antihistamine, an antiemetic, a hypotensor. an agent for 
hyperlipidemia. a sympathomimetic drug, an oral diabetes-mellitus treating agent, an oral 
anticancer agent, an alkaloidal narcotic, a vitamin tablet, a pollakiuria treating agent, angiotensin 
converting enzyme inhibitor, etc. are used. 

[0027]As the above-mentioned alleviation-of-fever painkilling antiphlogistic, for example 
Indomethacin, aspirin, Dichlofenac sodium, ketoprofen. ibuprofen, mefenamic acid, An azulene, 
phenacetin, isopropylantipyrine, acetaminophen, a BENZA duck, phenylbutazon, flufenamic acid, 
sodium salicylate, salicylamide, sasapyrine, an ETODO rack, etc. are raised. As the above- 
mentioned steroid system antiphlogistic, dexamethasone, hydrocortisone, prednisolone, 
triamcinolone, etc. are mentioned, for example. As the above-mentioned antitumor agent, ecabet 
sodium, enprostil, sulpiride, cetraxate hydrochloride, gefalnate, irsogladine maleate, cimetidine, 
ranitidine hydrochloride, famotidine, nizatidine, chloride ROKISACHI gin acetate, etc. are 
mentioned, for example. 

[0028]As the above-mentioned coronary vasodilator, nifedipine, nitric acid iso SORUPIDO, 
diltiazem hydrochloride, trapidil, a JIBIRIDA mall, dilazep hydrochloride, verapamil, nicardipine 
hydrochloride, chloride Bela Paris Mill, etc. are mentioned, for example. As the above-mentioned 
peripheral vasodilator, ifenprodil tartrate, maleic acid SHINEPASHIDO, cyclandelate, cinnarizine, 
pentoxifylline, etc. are mentioned, for example. As the above-mentioned antibiotic, ifenprodil 
tartrate, maleic acid SHINEPASHIDO, cyclandelate, cinnarizine, pentoxifylline, etc. are mentioned, 
for example. 

[0029]As the above-mentioned synthetic antimicrobials, nalidixic acid, piromidic acid, pipemidic 
acid trihydrate, enoxacin, cinoxacin, ofloxacin, norfloxacin, ciprofloxacin hydrochloride, 
sulfamethoxazole-trimethoprim, etc. are mentioned, for example. As the above-mentioned 
antivirotic. aciclovir, ganciclovir, etc. are mentioned, for example. As the above-mentioned 
antispasmodic, propantheline bromide, atropine sulfate, bromination oxapium. timepidium bromide, 
scopolamine butylbromide, trospium chloride, butropium bromide, N-methylscopolamine 
methylsulfuric acid, methyl bromide octa ROPIN, etc. are mentioned, for example. 
[0030]As the above-mentioned antitussive, for example Tipepidine hibenzate, methylephedrine 
hydrochloride, Codein phosphate, tranilast, dextromethorphan hydrobromide. Dimemorfan 
phosphate, clobutinol hydrochloride, fominoben hydrochloride, benproperine phosphate, 
eprazinone hydrochloride, clofedanol hydrochloride, ephedrine hydrochloride, noscapine, 
pentoxyverine citrate, oxeladin citrate, isoaminile citrate, etc. are mentioned. As the above- 
mentioned ****** agent, bromhexine hydrochloride, carbocisteine, ethyl cysteine hydrochloride, 
methyl cysteine hydrochloride, etc. are mentioned, for example. As the above-mentioned 
bronchodilator, for example Theophylline, aminophylline, Disodium cromoglycate, procaterol 
hydrochloride, trimetoquinol hydrochloride, Diprophylline, salbutamol sulfate, clorprenaline 
hydrochloride, formoterol fumarate. Orciprenaline sulfate, pirbuterol hydrochloride, hexoprenaline 
sulfate, bitolterol mesilate, clenbuterol hydrochloride, terbutaline sulfate, mabuterol 
hydrochloride, fenoterol hydrobromide, methoxyphenamine hydrochloride, etc. are mentioned. 
[0031]As the above-mentioned cardiotonic, dopamine hydrochloride, dobutamine hydrochloride, 
docarpamine, denopamine, caffeine, digoxin, digitoxin, ubidecarenone, etc. are mentioned, for 
example. As the above-mentioned diuretic, for example Furosemide, acetazolamide. 
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trichlormethiazrde, Methyclothiazide, hydrochlorothiazide, the hydrofl'umethTazide, the ethiazide. ' " 
the cyclopenthiazide, spironolactone, triamterene, FUROROCHI azide, piretanide, mefruside, 
ethacrynic acid, azosemido, clofenamide, etc. are mentioned. As the above-mentioned muscle 
relaxant, for example Chlorphenesin carbamate, tolperisone hydrochloride, Eperisone 
hydrochloride, tizanidine hydrochloride, mephenesin, chlorzoxazone, phenprobamate, 
methocarbamol, chlormezanone, pridinol mesilate, afloqualone, baclofen, dantrolene sodium, etc. 
are mentioned. 

[0032]As the above-mentioned brain metabolism improving agent, nicergorine, chloride 
meclofenoxate, TARUCHIRERIN, etc. are mentioned, for example. As the above-mentioned minor 
tranquilizer, oxazolam, diazepam, clonazepam, medazepam, temazepam, fludiazepam, 
meprobamate, nitrazepam, chlordiazepoxide, etc. are mentioned, for example. As the above- 
mentioned major tranquillizer, sulpiride, clocapramine hydrochloride, zotepine, chlorpromazine, 
haloperidol, etc. are mentioned, for example. 

[0033]As the above-mentioned beta-^blocker, for example Bisoprolol funriarate, pindolol, A 
chloride PUROBU llano roll, carteolol hydrochloride, metoprolol tartrate. Chloride RABETA 
Norian, acebutolol hydrochloride, bufetolol hydrochloride, alprenolol hydrochloride, Arotinolol 
hydrochloride, oxprenolol hydrochloride, nadolol, bucumolol hydrochloride, indenolol hydrochloride, 
timolol maleate, beflinolol hydrochloride, bupranolol hydrochloride, etc. are mentioned. As the 
above-mentioned antiarrhythmic drug, procainamide hydrochloride, disopyramide phosphate, 
cibenzoline succinate, ajmaline, quinidine sulfate, aprindine hydrochloride, propafenone 
hydrochloride, mexiletine hydrochloride, chloride horse mackerel MIRAIDO, etc. are mentioned, 
for example. As the .above-mentioned gout drug, allopurinol. probenecid, colchicine, 
sulfinpyrazone, benzbromarone, bucolome, etc. are mentioned, for example. ; 
[0034]As the above-mentioned anticoagulant, for example Ticlopidine hydrochloride, dicumarol, 
Warfarin potassium, a-3-(2R,3R) acetoxy 5-[2-(dimethylamino) ethyl]-2,3-dihydro-8-methyl-2- 
(4-methylphenyl)-1,5-benzothiazepine 4(5H)-one maleate, etc. are mentioned. As the above- 
mentioned thrombolytic agent, a methyl <2E,3Z)-3-benzyliene-4-(3,5-dimethoxy- alpha- 
methylbenzyliene)-N-(4-methylpiperazine-1n^l) SUKUSHINA mate, a hydrochloride, etc. iare 
mentioned, for example. As the above-mentioned agent for affection of the liver,^ it is= (**) r, for. 
example.-5-Hydroxymethyl-t-7-(3,4-dimethoxyphenyl)-4-oxo 4*5,6,7-tetrahydro benzo[b] franc 
c-6-carboxyIic acid lactone etc. are mentioned. • 

[0035]As the above-mentioned antiepiletic agent, phenytoin, sodium valproate, METARUPI tar, 
carbamazepine, etc. are mentioned, for example. As the above-mentioned antihistamine, 
chlorpheniramine maleate, boletic acid clemastine, mequitazine, alimemazine tartrate, chloride 
SAIKUROHE swine gin, bepotastine besilate, etc. are mentioned, for example. As the above- 
mentioned antiemetic, difenidol hydrochloride, metoclopramide, domperidone, betahistine 
mesilate, trimebutine maleate, etc. are mentioned, for example. 

[0036]As the above-mentioned hypotensor, for example Reserpine hydrochloride acid 
dimethylaminoethyl, Rescinnamine, methyldopa, chloride PURAROZOSHIN, bunazosin 
hydrochloride, chloride kuron gin. Budralazine, urapidil, N-[6-[2-[(5-bromo-2-pyrimidinyl) oxy] 
ethoxy]-5-(4-methylphenyl)-4-pyrimidinyl]-4-(2-hydroxy-1,1-dimethylethyl) 
benzenesulfonamide sodium salt, etc. are mentioned. As the above-mentioned agent for * 
hyperiipidemia, pravastatin sodium, fluvastatin sodium, etc. are mentioned, for example. As the 
above-mentioned sympathomimetic drug, dihydroergotamine mesilate, isoproterenol 
hydrochloride, etilefrine hydrochloride, etc. are mentioned, for example. 
[0037]As the above-mentioned oral diabetes-mellitus treating agent, GURIBENGURAMIDO, 
tolbutamide, glymidine sodium, etc. are mentioned, for example. As the above-mentioned oral 
anticancer agent, a MARIMA stat etc. are mentioned, for example. As the above-mentioned 
alkaloidal narcotic, morphine, codeine, cocaine, etc. are mentioned, for example. 
[0038] As the above-mentioned vitamin tablet, vitamin B1, vitamin B2, vitamin B6. vitamin B12, 
vitamin C. folic acid, etc. are mentioned, for example. As the above-mentioned pollakiuria treating 
agent, flavoxate hydrochloride, oxybutynin hydrochloride, chloride TERORIJIN, etc. are 
mentioned, for example. As the above-mentioned angiotensin converting enzyme inhibitor, 
imidapril hydrochloride, enalapril maleate, alacepril, delapril hydrochloride, etc. are mentioned, for 
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example. ■ - ' - - - • 

[0039]The powdered ingredient used for the nnanufacturing method of the drug content 
composite particle of this embodiment is used as powder, and says what has possible atomizing 
by giving mechanical energy. 

[0040]As powdered ingredients other than the above-mentioned drug powder, an allocated type 
agent, lubricant, a coating agent, an ultraviolet scattering agent, etc. can be mentioned, for 
example. By using the powdered ingredient according to the character required of a drug content 
composite particle, character required for a drug content composite particle can be given. 
[0041 ]For example, by using an allocated type agent as a powdered ingredient, the tableting 
characteristic at the time of pharmaceuticahpreparation-izing a drug content composite particle, 
etc. can be raised, and a very good product can be obtained. By using lubricant and a coating 
agent, the bitterness of the drug in a drug content composite particle can be masked, or the 
solubility of a drug can be controlled, for example. An ultraviolet-rays defense function can be 
given to a drug content composite particle by using an ultraviolet scattering agent. The thing 
according to the character required of a drug content composite particle is just used for 
powdered ingredients other than drug powder, and they may be used by one kind, or may be used 
by several kinds. 

[0042]As the above-mentioned allocated type agent, for example Microcrystalline cellulose, 
methyl cellulose, Cellulose, such as carmellose sodium, carmellose calcium, and 
hydroxypropylcellulose. Wheat starch, rice starch, corn starch, potatostarch. Polymer, such as 
starch, such as hydroxypropyl starch, carboxy-methyl-starch sodium, alpha-cyclodextrin, and 
beta-cyclodextrin, and poly methyl methacrylate (PMMA). is mentioned. In what was illustrated 
as the above-mentioned allocated type agent, microcrystalline cellulose, com starch, 
potatostarch, and poly methyl methacrylate are preferred. 

[0043]As the above-mentioned lubricant, milk sugar, white soft sugar, mannitol, sorbitol, etc. are 
mentioned, for example. 

[0044]As the above-mentioned coating agent, for example Hydroxy pull pill cellulose, a 
polyethylene glycol. Milk sugar, white soft sugar, hydroxy propylmethyl, calcium carbonate, talc, 
titanium oxide, gum arable, crystalline cellulose, iron oxide, carboxy methyl ethyl cellulose, 
gelatin, etc. are mentioned. 

[0045]As the above-mentioned ultraviolet scattering agent, particulate titanium oxide, a particle 
zinc oxide, etc. are mentioned, for example. 

[0046]The granular material processing unit used for operation of the manufacturing method of 
the drug content composite particle of this embodiment. Be [ what is necessary / just although 
powerful compressive force and shearing force can be given to the powder raw material 
containing drug powder ]. the compressive force below 3x10 ^Pa and the thing which can give 
the shearing force below 1x10 ^Pa in more than 1x10 ^Pa are [ more than 3x10 ^Pa ] preferred 
As a granular material processing unit, a mixer, a kneading machine, a ball mill, etc. which have 
powerful stirring force, for example can be used. 

[0047]An example of the granular material processing unit which can be used for manufacture of 
the drug content composite particle of this invention is explained below, referring to drawing 1 
and drawing 2 . 

[0048]As shown in drawing 1 . the above-mentioned granular material processing unit 1 in profile, 
it was provided in the inside of the casing 2 which forms a cylindrical shape-like closed space, 
and the casing 2 concerned — to the inner skin of the tubed closed-end cylindrical shape-like 
solid of revolution 3 and the tubed solid of revolution 3 concerned similarly. Thrust and shearing 
force are generated and it consists of the press head 4 allocated in the inside of the above- 
mentioned tubed solid of revolution 3 that a processed material should be processed. As relative 
rotating of the receptacle side 5 and the above-mentioned press head 4 which were formed in 
the inner skin of the tubed solid of revolution 3 concerned is carried out by rotating the above- 
mentioned tubed solid of revolution 3 and it is shown also in drawing 2 . Thrust and shearing force 
are given to the processed material 7 which exists in the pressing part 6 currently formed as a 
gap between the above-mentioned receptacle side 5 and the above-mentioned press head 4. and 
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composite-ized processing is performed. 

[0049]As shown in drawing 1 . it is a cylindrical shape-like and the inside of the above-nnentioned 
casing 2 is equipped with the tubed solid of revolution 3 which can be freely rotated around the 
shaft center X of the perpendicular direction. The tubed solid of revolution 3 concerned is 
constituted by the pars basilaris ossis occipitalis 14 connected with the shaft part 12 and the 
shaft part 1 2 concerned, and the cylindrical wall part 1 5 connected with the pars basilaris ossis 
occipitalis 14 concerned. 

[0050]In the granular material processing unit 1 used for operation of this invention, the slit 8 
which penetrates the cylindrical wall part 15 of the tubed solid of revolution 3 is formed in two or 
more [ in near / lower part 14 / the tubed solid of revolution 3 ] as a processed material 
excluding means for circulating the processed material 7 positively to the above-mentioned 
pressing part 6. Circulation feed of all the processed materials 7 is carried out one by one to the 
above-mentioned pressing part 6 so that this slit 8 may be eliminated to the exterior of the 
treatment space 9 while the drive revolution of the tubed solid of revolution 3 is carried out, and 
it may mention later some processed materials 7 held at the above-mentioned pressing part 6. 
[0051]The casing 2 which constitutes the granular material processing unit 1 is supported by the 
support member (not shown), and fixed mounting is carried out to the pedestal (not shown). The 
treatment space 9 where it was sealed for processing the processed material 7 is formed in the 
inside of the casing 2 concerned. The casing 2 concerned has the processed material entrance^ 
slot 1 0. The processed material output port 1 1 for taking out the processed material 7 which 
processing ended is established in a part of periphery of a pars basilaris ossis occipitalis of the 
casing 2 above-mentioned main part. The composition of the granular material processing unit 1 
explained [ above-mentioned ] enables it to carry out continuous processing of the processed 
material 7. 

[0052]The above-mentioned shaft part 12 is attached to the pedestal (not shown) via the 
bearing (not shown), enabling free rotation. And with the driving belt (not shown) connected with 
the motor attached to this pedestal, and the motor concerned, driving force is transmitted to the 
pulley (not shown) of the above-mentioned shaft part 12, and the above-mentioned tubed solid 
of revolution 3 rotates. A centrifugal force will act on the processed material 7 by rotating the 
tubed solid of revolution 3. and the processed material 7 will be pushed against the receptacle 

side 5 of the tubed solid of revolution 3. 

[0053]The pars basilaris ossis occipitalis 14 of the above-mentioned tubed solid of revolution 3 
has a function which connects the above-mentioned shaft part 12 and the cylindrical wall part 
15 of the tubed solid of revolution 3, and the function as holding mechanism to hold the above- 
mentioned processed material 7. That is, when the pars basilaris ossis occipitalis 14 concerned 
has the relation in which the mutual field bent in the relation with the cylindrical wall part 15 
mentioned later and the tubed solid of revolution 3 rotates, the processed material 7 prevents 
escaping from the pressing part 6 caudad, without fully being processed. 

[0054]The inner skin of the above-mentioned cylindrical wall part 15 turns into the receptacle 
side 5 of the processed material 7 which |s going to move outward in response to a centrifugal 
force. That is, the processed material 7 is stopped to the above-mentioned pressing part 6, by 
collaboration with the above-mentioned receptacle side 5 and the above-mentioned press head 
4, thrust and shearing force are given to the processed material 7, and granular material 
processing is performed. 

[0055]As shown in drawing 1 . two or more slits 8 are formed near the pars basilaris ossis 
occipitalis of this cylindrical wall part 1 5. This slit 8 penetrates the above-mentioned recejstacle 
side 5, the jam has penetrated the above-mentioned cylindrical wall part 15, and a total of two 
places are established in the symmetrical position across the shaft center X of the cylindrical 
wall part 15, for example. The above-mentioned slit 8 is for discharging some processed 
materials 7 held at the above-mentioned pressing part 6 to the exterior of the pressing part 6, 
and functions as a means to discharge the processed material 7. The slit 8 is formed so that it 
may discharge mostly [ processed material / about seven / which was held at the lower part 
side of the receptacle side 5, for example ] and the ratio of the effective area product by the 
side of a lower part may become large to the upper part side. 
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[0056]According to this embodiment a section forms the above-meritionedT siit'8'in the shape of 
[ of semicircle shape ] a flume, for example. A centrifugal force is simultaneously influenced by 
gravity, the processed material 7 being pushed against the above-mentioned receptacle side 5. 
For this reason, in the case of the cylindrical wall part 15 shown in drawing 1 . the processed 
material 7 is moving to the perpendicular direction lower part and depositing near the boundary 
of the above-mentioned receptacle side 5 and the above-mentioned pars basilaris ossis 
occipitalis 14. The processed material 7 deposited on this portion increases the rotational load of 
the tubed solid of revolution 3, and it checks circulation of the processed material 7 to the 
above-mentioned pressing part 6. Therefore, the above-mentioned inconvenience is canceled by 
discharging positively the processed material 7 deposited on the portion concerned via the slit 8, 
and the efficiency of granular material processing is raised. 

[0057]According to the above-mentioned composition, most processed materials 7 which exist in 
the above-mentioned pressing part 6 are discharged besides the pressing part 6 via the slit 8. 
Therefore, the processed material 7 is held at the pressing part 6 between fixed time, thrust and 
shearing force are added, and granular material processing is ensured. 
[0058]The press head 4 which has and arranges a predetermined interval to the above- 
mentioned receptacle side 5 is formed in the inside of the above-mentioned tubed solid of 
revolution 3. The press head 4 concerned collaborates with the above-mentioned receptacle 
side 5, and gives thrust and shearing force to the processed material 7. Therefore, the horizontal 
section shape of the press head 4 is constituted in semicircle shape, as shown in drawing 2 . By 
this composition, consolidation of the processed material 7 which is going to rnvade between the 
press head 4 concerned and the above-mentioned receptacle side 5 is carried out, and an effect 
advantageous to composite-izing and spheroidizing of granular material particles is acquired. 
[0059]In making horizontal section shape of the press head 4 into semicircle shape, the 
curvature is received and it makes it larger than the curvature of the field 5. Thereby, when the 
processed material 7 fixed to the receptacle side 5 of the tubed solid of revolution 3 passes the 
pressing part 6 by rotation of the tubed solid of revolution 3. it receives powerful compressive 
force and shearing force. Here, if two or more kinds of mixtures are used as the processed 
material 7, it will become possible by receiving powerful compressive force and shearing force for 
composite-izing of particles, refining of a particle surface, control of particle shape, the detailed 
precision dispersion mixing (granular material fusion) of a particle level, etc. to arise, and to 
control particle properties. 

[0060]The above-mentioned press head 4 is good also as composition fixed like the casing 2, is 
rotated using a certain driving means, and may be made the composition which carries out 
relative rotating positively to the above-mentioned receptacle side 5. That is. the relative 
rotating speed of the press head 4 concerned and the above-mentioned receptacle side 5 can 
be more finely set up by setting up suitably the hand of cut or revolving speed of the press head 
4, and it becomes possible to set up the optimal processing condition according to the 
processed material 7. It is good also as composition which controls the temperature of the 
above-mentioned press head 4, for example, although omitted, a graphic display will become easy 
[ setting up the optimal processing condition according to the heat characteristic of the 
processed material 7 ], if the heat carrier passage is secured to the inside of the press head 4. 
[0061]The braid 16 for circulation is formed in the periphery lower part of the above-mentioned 
casing 2. Although two or more sheets of the braid 16 for circulation concerned are provided 
along the hoop direction of the tubed solid of revolution 3, it is arbitrary. [ of the number of 
sheets ] The braid 16 for circulation concerned is for making the above-mentioned pressing part 
6 circulate through the processed material 7 discharged by the way outside the tubed solid of 
revolution 3 from the slit 8 again. In order to convey smoothly and certainly so that the above- 
mentioned processed material 7 may be raised along the peripheral face of the cylindrical wall 
part 15, the treatment space 9 of the tubed solid of revolution 3 may be refluxed exceeding the 
upper bed of the cylindrical wall part 15 and it may return to the above-mentioned pressing part 
6, this braid 16 for circulation is fitted to the inner surface shape of the above-mentioned casing 
2, and is formed. 

[0062]By processing the processed material 7 using the granular material processing unit 1 
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which explained [ above-mentioned ], the processed material 7 is pushed against the receptacle 
side 5 of the tubed solid of revolution 3 by the centrifugal force, and seven layers of processed 
materials of a compaction state generate in the receptacle side 5 in response to a collecting 
function. On the other hand, some of processed materials 7 concerned by which consolidation 
was carried out are discharged by the outside of the tubed solid of revolution 3 via the slit 8, and 
the processed material 7 which exists in the inside of the tubed solid of revolution 3 receives a 
certain amount of agitation action by the above-mentioned press head 4. That is, according to 
the device of this embodiment, compositeHzed processing of the processed material 7 can be 
advanced promptly. 

[0063]As it explained [ above-mentioned ], according to the granular material processing unit 1 , 
the processed material 7 is thrown into the treatment space 9 from the processed material 
entrance slot 10 of the casing 2, and is composite— ization-processed by receiving powerful 
compressive force and shearing force by the tubed solid of revolution 3 and the press head 4. 
Since the slit 8 is formed in the wall surface of the tubed solid of revolution 3, the above- 
mentioned mixture is sent to the outside of the treatment space 9 of the tubed solid of 
revolution 3 through the slit 8 of the tubed solid of revolution 3. And as shown in drawing 1 , the 
processed material 7 sent to this outside will be conveyed with the braid 16 for circulation in the 
upper part of the tubed solid of revolution 3. will be again returned inside the tubed solid of 
revolution 3, and will receive compressive force and shearing force again. Thus, when the 
processed material 7 receives powerful compressive force and shearing force repeatedly by the 
tubed solid of revolution 3 and the press head 4, composite-ized processing is made effectively. 
C0064]The granular material processing unit 1 may be what can change suitably the inside of the 
above-mentioned casing 2, i.e., the atmosphere of the above-mentioned treatment space 9, 
according to the kind of processed material 7, etc. For example, various kinds of gas, such as 
inactive gas and heating gas, is supplied to the inside of the casing 2 from the above-mentioned 
processed material entrance slot 10, or it is good also as composition which carries out the 
pressurization and decompression of the inside of the casing 2 using application of pressure, a 
vacuum pump, etc. In this case, the atmosphere inside the treatment space 9 can^be certainly 
adjusted by, for example, providing the sealing member which is not illustrated between ±he 
casing 2 and the shaft part 12 of the tubed solid of revolution 3. 

[0065]The jacket 13 for mainly adjusting the temperature of the above-mentioned treatnrient 
space 9 is formed in the circumference of the above-mentioned casing 2. To the jacket 13 
concerned, circulation feed of the heating medium or cooling rnedium from the tank (not shown) 
formed independently is carried out if needed. Thereby, the internal temperature of the above- 
mentioned casing 2 can be adjusted. For example, when processing the drug which has a 
possibility of deteriorating by a temperature change, as the processed material 7, deterioration of 
a drug can be prevented as a temperature of a request of the temperature of the processed 
material 7 under processing by carrying out circulation feed of a heating medium or the cooling 
medium to the jacket 13. 

[0066]Although the case where it carried out using the granular material processing unit 1 was 
explained, the granular material processing unit which enforces the manufacturing method of the 
drug content composite particle of this embodiment is not restricted to this. For example, the 
manufacturing method of the drug content composite particle of this embodiment can be 
enforced with the mixer with powerful stirring force and agitator which can give powerful 
compressive force and shearing force to a powder raw material, a ball mill. etc. 
[0067]It continues and the other conditions at the time of enforcing the manufacture process of 
the drug content composite particle of this embodiment are explained below. In this embodiment, 
when the mixture which consists of two or more sorts of powdered ingredients containing drug 
powder is processed by the granular material processing unit as a processed material, the 
composite-ized drug content composite particle is obtained. 

[0068]Especially the method of feeding into a granular material processing unit two or more sorts 
of powdered ingredients containing the above-mentioned drug powder is good also as supplying, 
where it was not limited, for example, two or more sorts of powdered ingredients are mixed 
beforehand, or throwing in a powdered ingredient independently, and mixing in a powder 
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processing unit. The order of materials charging in particular in the case of"supplying both ' - '~ 
independently is not limited, and may throw in simultaneously two or more sorts of powdered 
ingredients. 

[0069]When throwing in a powdered ingredient independently, it is good also as dividing congener 
or a powdered ingredient of a different kind into multiple times, throwing it in, and cpmposite- 
izing it. By dividing a powdered ingredient into multiple times and throwing it in, the layer of the 
powdered ingredient of the number according to the number of times of an injection will be 
formed. That is, the layer of a powdered ingredient will be further formed in the surface of a drug 
content composite particle by adding and compositeHzing a powdered ingredient further to the 
drug content composite particle produced by compositeHzing two or more sorts of powdered 
ingredients. Thus, the drug content composite particle by which the layer of the multilayer 
powdered ingredient was formed in the surface can be obtained by dividing a powdered ingredient 
into multiple times and throwing it in. 

[0070]The powdered ingredient which divides into multiple times and is thrown into them may be 
of the same kind, or may also be one of a different kind. Since two or more layers depended on a 
powdered ingredient of the same kind by dividing a powdered ingredient of the same kind into 
niultiple times, and throwing it in are formed, it can cover certainly with the powdered ingredient 
which covers the surface of the powdered ingredient covered. The drug content composite 
particle by which two or more layers of the powdered ingredient of a different kind were formed 
in the surface of the powdered ingredient covered can be obtained by dividing a powdered 
ingredient of a different kind into multiple times, and throwing it in for every kind of the. For this 
reason, the drug content composite particle in which the layer of the drug powder of two or 
more kinds was formed can be obtained For example, by composite-izing the drug powder which 
dissolves in the drug content composite particle produced by composite-izing the powdered 
ingredient covered and the drug powder which dissolves in intestines and exhibits a function with 
the stomach further, and exhibits a function. The layer of the drug powder of two or more kinds 
will be formed, and the drug content composite particle which reveals a function of a different 
kind one by one temporally will be obtained after taking in in a human body. Thus, it becomes 
possible to give two or more character to a drug content composite particle. 
[0071]The temperature in the case of composite-izing will not be limited in particular, if it is a 
temperature requirement where a powder raw material does not deteriorate. In using the powder 
raw material of character which deteriorates with heat, in order to prevent a powder raw material 
from deteriorating by the rise in heat in the case of composite-izing, suppose that it composite- 
izes, cooling a powder raw material or a granular material processing unit. Thereby, a powder raw 
material can be prevented from deteriorating in the case of composite-izing. 
[0072] Although it should just decide on time to apply compressive force and shearing force for 
composite-izing suitably according to the size of a granular material processing unit, the kind of 
powdered ingredient composite-ized, quantity, etc. and it is not limited in particular, it can make 
processing time 5 to 20 minutes, for example. The terminal point of the above-mentioned 
processing is judged by evaluating product characteristics (characteristic of the drug content 
composite particle produced by changing processing time) by the test which changed processing 
time. 

[0073]Since the manufacturing method of the drug content composite particle of this 
embodiment is a method of not using a binder, the temperature control for making the inside of a 
granular material processing unit into a temperature suitable for this is unnecessary, and does 
not need to dry a binder. For this reason, a drug content composite particle can be obtained 
rather than the composite-ized method using the conventional binder in a short time. 
[0074]In order to apply compressive force and shearing force to the mixture which consists of 
two or more sorts of powdered ingredients containing drug powder, the revolving speed of a 
granular material processing unit, Although what is necessary is to just be suitably determined 
according to the size of a granular material processing unit, the kind of powdered ingredient, 
quantity, etc., it is preferred that it is 5000 rpm or less more than 50 rpm (revolutions per 
minute), and it is more preferred that it is [ not less than 100 rpm ] 3000 rpm or less. 
[0075]Two or more sorts of powdered ingredients in which the drug content composite particle 
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obtained by the manufacturing method of this operation contains drug powder are composite- 
ized. As this drug content composite particle, that in which the powdered ingredient (it is 
hereafter described as child particles) which forms a wrap layer compositeHzed the surface of 
the powdered ingredient (it is hereafter described as a mother particle) used as a core and the 
powdered ingredient used as this core is mentioned, for example. Since the surface of the 
mother particle is covered with child particles, this drug content composite particle can reform 
the surface of a mother particle. 

[0076]As for the shape of a mother particle, what has a large difference of the particle diameter 
of a mother particle and the particle diameter of child particles is preferably used for a wrap 
sake preferably [ a spherical thing ] by child particles in the surface of a mother particle. As for 
the particle diameter of a mother particle, it is preferred that they are 10 or more times of the 
particle diameter of child particles, and it is preferred that they are less than 100 times. 
[0077]For example, by compositeHzing with the child particles of further others by making into a 
mother particle the drug content composite particle produced by compositeHzing composite- ' 
izing the allocated type agent as a mother particle, and the drug powder as child particles, and 
this allocated type agent and drug, The solubility lof drug powder can be raised, the mobility of a 
drug content composite particle can be controlled, or the characteristic suitable for DDS (Drug 
Delivery System) can be given to a drug/content composite particle: 

[0078]As a drug content composite particle to which the characteristic suitable for the above- 
mentioned DDS was given, starch with a particle diameter of about 75 micrometers is made into 
a mother particle, and, specifically, what made the drug powder of the antiphlogistic child 
particles and composite-ized it is mentioned. When this drug content composite particle is 
inhaled, it will adhere to the membrane of a throat and an antiphlogistic will be absorbed from 
membrane. Here, since the way of particles gets used easilier with membrane than a fluid, the 
drug 'powder of an antiphlogistic can be stopped in membrane for a long time by making the 
above-mentioned drug content composite particle inhale, and making it adhere to membrane. For 
this reason, an antiphlogistic is efficiently sent to membrane and it becomes possible to- 
demonstrate drug effect over a long time. Since starch is used as a mother particle, it is safe 
even if a drug content composite particle igoes inside the body as it is, without, adhering to ^ ^ 
membrane. . i j 

[0079]If the particle diameter of a drug content composite particle shall be 1 micrometer - 5 
micrometers, this drug content composite particle can be sent to a lung. 

[0080] Specifically as a drug content composite particle for which two or more drug powder was 

used as child particles, that in which the layer of the drug powder which dissolves in intestines 

and acts, and the layer of the drug powder which dissolves and acts with the stomach were 

formed is mentioned sequentially from the mother particle side. This drug content composite 

particle can use a suitable drug effectively in each of the stomach and intestines. 

[0081]A drug content composite particle is good also as covering the surface at least by one 

side which is lubricant and a coating agent (protecting agent) further. Thereby, the bitterness of 

the above-mentioned drug powder can be masked, or solubility can be controlled. 

[0082]As it explained [ above-mentioned ], the drug content composite particle to which masking 

of the bitterness of a drug, the handling nature of a drug, the tableting characteristic, solubility, 

the DDS characteristic, etc. were adjusted can be obtained by compositeHzing two or more. 

sorts of powdered ingredients containing drug powder as mentioned above. 

[0083] 

[Example][Example 1] One example of this invention is described below based on drawing 3 . In 
this example, composite-ized processing by a granular material processing unit was performed by 
having used the microcrystalline cellulose 40g with a mean particle diameter of 290 micrometers 
and 16 g of ibuprofen (drug powder) with a mean particle diameter of 27 micrometers as the 
powdered ingredient, and the drug content composite particle was prepared, Ibuprofen is an 
alleviation-of-fever painkiller. 

[0084] Preparation of the above-mentioned drug content composite particle was 1300 rpm the 
number of rotations of 26 ** and the tubed solid of revolution 3 in treatment temperature, and 
carried out the sum total of processing time for 20 minutes. In this example, compositeHzed 
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processing for a total of 20 minutes was performed by repeating operation of supplying 4 g~of - ' ~ 
ibuprofen and performing composite-ized processing for 5 minutes, 4 times. That is, whenever It 
supplied ibuprofen to the microcrystalline cellulose 40g in 4 steps of every 4g and supplied 
ibuprofen, compositeHzed processing for 5 minutes was performed, and the drug content 
composite particle was prepared by composite-ized processing for a total of 20 minutes. In this 
example, a mechano fusion (registered trademark, Hosokawa Micron CORP. make) system of 
structure which was explained based on drawing 1 w as used as a granular material processing 
unit. 

r0085] Drawing 3 (a) shows the electron microscope photograph (150 times) of microcrystalline 
cellulose before composite-izing. The figure (b) shows the electron microscope photograph (2500 
times) of ibuprofen before compositeHzing, The electron microscope photograph (150 times) of 
the drug content composite particle produced by the figure (c) compositeHzing microcrystalline 
cellulose and ibuprofen is shown, and the figure (d) shows the electron microscope photograph 
(150 times) of the section of this drug content composite particle. The magnification of the 
above-mentioned electron microscope photograph shows the magnification at the time of 
photography. When you explain the magnification of an electron microscope photograph also in 
the following examples, suppose that the magnification at the time of photography is used like 
this example. 

[0086]As shown in the figure (c) and the figure (d). by composite-izing the above-mentioned 
microcrystalline cellulose and the above-mentioned ibuprofen shows that the drug content 
composite particle by which the whole surface of microcrystalline cellulose was covered with 
ibuprofen is obtained. 

[0087][Example 2] Other examples of this invention are described below based on drawing 4 . As 
a powdered ingredient. 40g of potato starch with a mean particle diameter of 35 micrometers and 
16 g of ethenzamide (drug powder) with a mean particle diameter of 3 micrometers were used, 
The drug content composite particle was prepared like Example 1 except that treatment 
temperature was 29 ** and the number of rotations of the tubed solid of revolution 3 having 
been 2950 rpm. Also in this example, the injection of ethenzamide was performed in 4 steps of 
every 4g like Example 1. Ethenzamide is an antiphlogistic. 

[0088] Drawing 4 (a) shows the electron microscope photograph (1000 times) of the potato 
starch before composite-izing. The figure (b) shows the electron microscope photograph (2500 
times) of ethenzamide before composite-izing, and the figure (c) shows the electron microscope 
photograph (1500 times) of the drug content composite particle produced by composite-izing 
potato starch and ethenzamide. 

[0089]As shown in the figure (c). by composite — ization-processing potato starch and 
ethenzamide shows that the drug content composite particle by which the whole surface of 
potato starch was covered with ethenzamide is obtained. 

[0090] [Example 3] Other examples of this invention are described below based on drawing 5 - 
drawing 7 . As a powdered ingredient, the mixture 14g which mixed 35 g of corn starch with a 
mean particle diameter of 20 micrometers and ethenzamide with a mean particle diameter of 3 
micrometers, and particulate titanium oxide with a mean particle diameter of 0.015 micrometer 
by the weight ratio of 1:1 was used, The drug content composite particle was prepared like 
Example 1 except that treatment temperature was 29 ** and the number of rotations of the 
tubed solid of revolution 3 having been 3500 rpm. Also in this example, the injection of the 
above-mentioned mixture was performed in 4 steps of every 3.5g like Example 1. The mixture 
which mixed the above-mentioned ethenzamide and particulate titanium oxide was used for the 
purpose of investigating the structure of the film at the time of dividing drug powder into multiple 
times and throwing it in. 

[0091]The electron microscope photograph (2500 times) of tomorrow KOSHIMO starch before 
composite-izing is shown, the figure (b) shows the electron microscope photograph (2500 times) 
of ethenzamide before composite-izing, and drawing 5 (a) the figure (c) Corn starch, The 
electron microscope photograph (2500 times) of the drug content composite particle produced 
by composite-izing the mixture of ethenzamide and particulate titanium oxide is shown. 
[0092]As shown in the figure (c), it turns out that the drug content composite particle with which 
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the whole surface of corn starch is covered with the above-mentioned mixture is formed by " 
composite-ization. 

[0093] Comparison with the figure (a) and the figure (c) shows corn starch being able to take the 
height and having shape near a ball by processing of composite-izing. That is, it turns out that 
corn starch is conglobated by it while the layer of the above-mentioned mixture is formed in the 
surface by composite-ization. - ^ 

[0094] Drawing 6 shows the electron microscope photograph (2000 times) of the section of the 
drug content composite particle produced by composite-izing corn starch and the above- 
mentioned mixture. Drawing 7 shows the electron microscope photograph (30000 times) of the ' 
section inear the surface of the drug content composite particle shown in drawing 6 . It is shown 
in drawing 6 and drawing 7 t hat four layers corresponding to the number of times of an injection 
of the above-mentioned mixture are formed in the surface of corn starch. That is. the layer of 
the number according to the number of times of an injection is formed by dividing a powdered 
ingredient into multiple times and throwing it in in the case of composite-izing. Therefore, by 
throwing in the powdered ingredient of a different kind in order shows that the layer of several 
powdered ingredients in which kinds differ can be formed. 

[0095][Example 4] Other examples of this invention are described below based on drawing 8 and 
drawing 9 . As a powdered ingredient, the mixture of 30g of poly methyl methacrylate (PMMA) 
with a mean particle diameter of 10 micrometers and 6 g of ethenzamide (drug powder) with a ' 
mean particle diameter of 3 micrometers, and the particulate titanium oxide 6g with a mean 
particle diameter of 0.015 micrometer is used, At the treatment temperature of 33 **, the 
number of rotations of the tubed solid of revolution 3 was 4800 rpm. the above-mentioned 
mixture was thrown in at a time, processing time was carried out for 20 minutes, and composite- 
ization was performed. The same thing as Example 1 was used as a processing unit used for 
composite-ization. 

[0096]The electron microscope photograph (3000 times) of the poly methyl methacrylate before 
composite-izing is shown, the figure (b) shows the electron microscope photograph (2500 times) 
of ethenzamide before composite-izing, and drawing 8 (a) the figure (c) Poly methyl j 
methacrylate, The electron microscope photograph (3000 times) of the drug content composite 
particle produced -by composite-izing the mixture of ethenzamide and particulate titanium oxide 
is shown. ^ . - . - . m. 

[0097]As shown in the figure (c), the drug content composite particle by which the whole surface 
of poly methyl methacrylate is covered with the layer of the above-mentioned mixture 1s formed 
by the above-mentioned compositeHzed processing. 

[0098] Drawing 9 s hows the electron microscope photograph (5000 times) of the cutting plane 
which cut the drug content composite particle of this example. As shown in the figure, it turns 
out that the layer of the uniform thickness of the mixture of the above-mentioned ethenzamide 
and particulate titanium oxide is formed on the surface of poly methyl methacrylate. 
[0099] [Example 5] Other examples of this invention are described below based on drawing 1 0 - 
drawing 14 . In order for the drug content composite particle produced by composite-izing two or 
more sorts of powdered ingredients containing drug powder to exhibit a function as drugs, it is 
required for a chemical change not to arise to a drug by composite-ization, i.e., a drug does not 
deteriorate by compositeHzed processing. Then, before composite-izing and after composite- 
izing, the ultraviolet absorption spectrum (UV spectrum), the X diffraction, and the melting point 
of the drug were measured, and the influence which composite-ization has on drugs was 
investigated. 

[0100]As a powdered ingredient, using the microcrystalline cellulose 40g whose mean particle 
diameter is 290 micrometers, and 16 g of ibuprofen (drug powder) whose mean particle diameter 
is 27 micrometers, the number of rotations of the tubed solid of revolution 3 was 1300 rpm, and 
the deed drug content composite particle was prepared for compositeHzed processing for 20 
minutes. In this example, three kinds of drug content composite particles from which treatment 
temperature differs considering the treatment temperature in the case of composite-izing as 26 
**, 66 **, and 84 ** were prepared. The same thing as Example 1 was used as . a granular 
material processing unit. 
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[0101]The ultraviolet absorption spectrum of the ibuprofen by which" metha"nore)ctraction was "~ 
carried out from the drug content composite particle prepared as mentioned above is measured, 
and the result compared with the ultraviolet absorption spectrum of ibuprofen before composite- 
izing is shown in drawing 10 . Drawing 10 shows the result of having measured after filtering a 
methanol extract, in order to except the influence by suspension of a methanol extract. The 
ultraviolet absorption spectrum of ibuprofen after composite-izing is not concerned with 
treatment temperature, but it is shown in drawing 1 0 t hat it is the same as the ultraviolet 
absorption spectrum of ibuprofen before composite-ized processing. That is, it turns out that 
ibuprofen has the same structure as processing before after compositeHzed processing, i.e., 
ibuprofen is not changing with composite-ized processings chemically. 
[0102]The result of having investigated the influence which compositeHzation has to the 
crystallinity of microcrystalline cellulose and ibuprofen is shown in drawing 1 1 and drawing 12 . 
Drawing 1 1 shows microcrystalline cellulose before composite-izing, and the measurement result 
of the X diffraction of ibuprofen, and drawing 12 shows the measurement result of the X-ray 
diffraction of what carried out simple mixing of both, and the measurement result of the X 
diffraction of a drug content composite particle obtained by composite-izing. 
[0103]As shown in drawing 1 2 . the measurement result of the X-ray diffraction of a drug content 
composite particle, It is the same as the measurement result of the X-ray diffraction of what 
carried out simple mixing of microcrystalline cellulose and the ibuprofen. and each angle at which 
the peak resulting from the crystallinity of the microcrystalline cellulose shown by C in the figure 
and the peak resulting from the crystallinity of the ibuprofen shown by I appear is the same. 
Thereby, compositeHzation shows that the crystallinity of the microcrystalline cellulose and 
ibuprofen does not change. The processing to which the above-mentioned simple mixing carries 
out manual mixing of the microcrystalline cellulose and the ibuprofen at a room temperature is 
said. 

[0104]From the result of the differential thermal analysis of drawing 13 . although the melting 
point of ibuprofen was composite-ized with what carried out simple mixing, the thing composite- 
ized with the treatment temperature of 26 **, and the treatment temperature of 66 **, it is 
shown that the melting point is changing in neither. This also shows that ibuprofen does not 
change with compositeHzation. 

[0105]The result of having measured the influence which compositeHzation has on the elution 
rate of ibuprofen is shown in drawing 14 . Measurement of the elution rate followed the drug 
content composite particle which performed compositeHzation with the treatment temperature 
of 26 **, the thing which carried out simple mixing, and the thing which has not been composite- 
ized. Here, an elution rate shows the rate of what is being dissolved in water among underwater 
ibuprofen. 

[0106]As shown in the figure, the drug content composite particle produced by composite- 
ization processing, as for has a high elution rate of immediately after the start of test to 
ibuprofen, and has reached to about 100% after elution time 1000 second. 

Only the thing which carried out simple mixing, and ibuprofen are dramatically large as compared 
with the elution rate of a thing. 

The ibuprofen from which this constitutes a drug content composite particle is considered 
because a touch area with water becomes large when the particle diameter becomes very small 
in response to powerful compressive force and shearing force in the case of compositeHzing. 
Although the elution rate of ibuprofen improves by improvement in dispersibility also by carrying 
out simple mixing of microcrystalline cellulose and the ibuprofen, as shown in the figure, it turns 
out that the extent is restricted. 

[01 07] [Example 6] Other examples of this invention are described below based on drawing 15 - 
drawing 17 . The Fourier transform infrared absorption spectrum (FTHR spectrum) composite- 
izing before and after composite-izing was measured, and the influence which compositeHzed 
processing has on drug powder was investigated. In this example, the same thing as Example 1 
was used on the conditions as a powdered ingredient and a processing unit used for composite- 
ization. 

[0108]The result of having measured FT-IR spectrum is shown in drawing 1 5 - drawing 1 7 about 
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the drug content composite particle, microcrystalline cellulose, and ibuprofen which were 
obtained by the above-mentioned composite-ized processing. It turns out that all the peaks of 
FT-IR spectrum of the drug content composite particle shown to drawing 15 bv these are what 
exists in drawing 1 6 or FT-IR spectrum of drawing 1 7 , 

[0109]That is, FT-IR spectrum of the drug content composite particle is what added FT-IR 
spectrum of microcrystalline cellulose and FT-IR spectrum of ibuprofen which constitute this 
drug content composite particle: Therefore, it turns out that microcrystalline cellulose and 
ibuprofen do not change with composite-ized processings chemically, and= a new substance 
except these is not made. Thus, it was checked also from the measurement result of FT-IR 
spectrum that a drug does not deteriorate by composite-ized processing. 
[0110][Example 7] As a powdered ingredient, the drug content composite particle was prepared 
like Example 1 except having used 16 g of with the microcrystalline cellulose with a mean^ 
particle diameter of 290 micrometers of 40 g, and a mean particle diameter of 50 micrometers 
acetamino phenon (drug powder). Acetamino phenon was supplied in 4 steps of every 4g like 
Example 1, Acetamino phenon is an alleviation-of-fever painkiller. 

[01 1 1]As a result of taking the electron microscope photograph of the drug content composite 
particle of the stage which supplied the first 4 g of acetamino phenon, it was admitted that the 
drug content composite particle by which the whole surface of the microcrystalline cellulose is 
covered with acetamino phenon was formed. It checked that the microcrystalline cellulose and 
acetamino phenon had composite-ized acetamino phenon in the stage supplied 1 6g by viewing of 
the appearance. 

[01 12][Examp!e 8] As a powdered ingredient, 12 g of ethenzamide (drugs powder) with a mean 
particle diameter of 3 micrometers and the particulate titanium oxide 5.1 4g with a mean particle 
diameter of 0.015 micrometer are used. The number of rotations of 13.8 ** and the tubed solid 
of revolution 3 was 5000 rpm, processing time was carried out for treatment temperature for 10 
minutes, composite-ization was performed, and the drug content composite particle was 
prepared. The same thing as Example 1 was used as a processing unit used for composite- 
ization. Thus, ethenzamide and particulate titanium oxide were able to be composite-ized, 
[01 13][Example 9] Using the milk sugar 20g with a mean particle diameter of 5 micrometers and 
8 g of ibuprofen (drugs powder) with a mean particle diameter of 3 micrometers, as a powdered 
ingredient, the number of rotations of 20 ** and the tubed solid of revolution 3 was 4700 rpm,: 
processing time was carried out for treatment temperature for 20 minutes, and the drug content 
composite particle was prepared. Ibuprofen was supplied in 4 steps of every 2g like Example 1; 
The same thing as Example 1 was used as a processing unit used for composite-ization. Thus, 
milk sugar and ibuprofen were able to be composite-ized. 

[01 14][Example 10] The number of rotations of 20 ** and the tubed solid of revolution 3 was 
5600 rpm, processing time was carried out for treatment temperature for 10 minutes, 
composite-ization was performed, using 12 g of ibuprofen (drugs powder) with a mean particle 
diameter of 3 micrometers, and the particulate titanium oxide 5.1 g with a mean particle diameter 
of 0.015 micrometer as a powdered ingredient, and the drug content composite particle was 
prepared. The same thing as Example 1 was used as a processing unit used for composite- 
ization. Thus, ibuprofen and particulate titanium oxide were able to be composite-ized. 
[0115] . 

[Effect of the Invention]The manufacturing method of the drug content composite particle of this 
invention applies and composite-izes compressive force and shearing force into the mixture 
which consists of two or more sorts of powdered ingredients containing drug powder as 
mentioned above. 

[01 1 6]So, drug powder can be composite-ized with other powdered ingredients, without using a 
binder. Thereby, the effect that a drug content composite particle can be manufactured in a 
short time is done so, without reducing the stability of a drug granular material. 
[0117]The above-mentioned mixture may contain allocated type agent powder. Thereby, the 
handling nature at the time of pharmaceutical-preparation-izing does so the effect that a good 
drug content composite particle can be manufactured, for example by composite-izing the 
above-mentioned drug powder and allocated type agent powder. 
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[01 18]As for the manufacturing method of the drug content composite partlcle bf this inventrorrr - 
it is [ the above-mentioned allocated type agent powder ] preferred that it is what is chosen 
from the group which consists of cellulose and starch. 

[0119]As for the manufacturing method of the drug content composite particle of this invention, 
it is preferred that the mean particle diameter of the above-mentioned allocated type agent 
powder is 10000 or less times of the mean particle diameter of the above-mentioned drug 
powder 1 or more-time. 

[0120]It is preferred that the mean particle diameter of the above-mentioned allocated type 
agent powder is 1 micrometers or more 5000 micrometers or less. It is preferred that the mean 
particle diameter of the above-mentioned drug powder is 0.01 micrometers or more 500 
micrometers or less, and it is preferred that the content of the above-mentioned drug powder in 
the above-mentioned drug content composite particle is 90 or less % of the weight of 0.01 % of 
the weight or more. 

[0121]Thereby, composite-ization with the above-mentioned allocated type agent powder and 
the above-mentioned drug powder can be ensured. 

[0122]The above-mentioned drug powder of the manufacturing method of the drug content 
composite particle of this invention may be an alleviation-of-fever painkiller or an antiphlogistic. 
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DESCFaPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing li lt is a sectional view showing the example of 1 composition of the granular material 
processing unit used in order to carry out this invention. 

[Drawing 2] lt is a sectional view explaining the operation at the time of giving compressive force 
and shearing force to a processed material with the granular material processing unit shown in 
drawing 1 . 

[Drawing 3] (a) is an electron microscope photograph for cost of blueprint of microcrystalline 
cellulose before composite-izing (150 times), (b) is an electron microscope photograph for cost 
of blueprint of ibuprofen before composite-izing (2500 times), (c) is an electron microscope 
photograph for cost of blueprint of the drug content composite particle of Example 1 acquired by 
composite-izing microcrystalline cellulose and ibuprofen (1 50 times), and (d) is an electron 
microscope photograph for cost of blueprint of the section of the drug content composite 
particle of (c) (150 times). 

[Drawing 41 (a) is an electron microscope photograph for cost of blueprint of the potato starch 
before composite-izing (1000 times), (b) is an electron microscope photograph for cost of 
blueprint of ethenzamide before composite-izing (2500 times), and (c) is an electron microscope 
photograph for cost of blueprint of the drug content composite particle of Example 2 acquired by 
composite-izing potato starch and ethenzamide (1500 times). 

[Drawing 51 (a) is an electron microscope photograph for cost of blueprint of tomorrow KOSHIMO 
starch before composite-izing (2500 times), (b) is an electron microscope photograph for cost of 
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blueprint of ethenzamide before composite-izing (2500 times), and (c) Corn starch, It is an 
electron microscope photograph for cost of blueprint of the drug content composite particle of 
Example 3 acquired by composite-izing the mixture of ethenzamide and particulate titanium 
oxide (2500 times). 

[Drawing 6] It is an electron microscope photograph for cost of blueprint (2000 times) of the 
section of the drug content composite particle of drawing 5 ( c). 

[Drawing 7] It is an electron microscope photograph for cost of blueprint (30000 times) of the 
section of the surface portion of the drug content composite particle of drawing 5 (c). 
[Drawing 8] (a) is an electron microscope photograph for cost of blueprint of the poly methyl 
methacrylate before composite-izing (3000 times), (b) is an electron microscope photograph for 
cost of blueprint of ethenzamide before composite-izing (2500 times), and (c) Poly methyl 
methacrylate, It is an electron microscope photograph for cost of blueprint of the drug content 
composite particle of Example 4 acquired by composite-izing the mixture of ethenzamide and 
particulate titanium oxide (3000 times). 

[Drawing 9] It is an electron microscope photograph for cost of blueprint (5000 times) of the 
section of the drug content composite particle of drawing 8 (c). 

[Drawing 10] It is an explanatory view showing the ultraviolet absorption spectrum of ibuprofen 
after filtering the methanol extract of Example 5. 

[Drawing 1 1] It is an explanatory view showing microcrystalline cellulose before composite-izing, 
and the measurement result of the X diffraction of ibuprofen. 

[Drawing 12] Thev are the thing which carried out simple mixing of microcrystalline cellulose and 
the ibuprofen, and an explanatory view showing the measurement result of the X diffraction of 
the drug content composite particle of Example 5 obtained by composite-izing. 
[Drawing 1 3]I t is an explanatory view showing the result of having evaluated the melting point of 
ibuprofen by differential thermal analysis. 

[Drawing 14] It is an explanatory view showing the result of having measured the elution rate of 
underwater ibuprofen. 

[Drawing 15] Microcrvstalline cellulose and ethenzamide are the figures showing FT-IR spectrum 
of the drug content composite particle of composite-ized Example 6. 

[Drawing 1 6] It is an explanatory view showing FHT-IR spectrum of microcrystalline cellulose. 
[Drawing 1 7] It is an explanatory view showing FT-IR spectrum of ethenzamide. 
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[Drawing 16] 




-| 1 1 1 } 1 1 1 1 1 r 

4000 3500 3000 2500 2000 1800 1600 1400 1200 1000 BOO 600 400 



[Drawing 1 7] 



JP-A-2003-12504 



29/29 V 




[Translation done.] 



(19)02(cH4*flF/? (JP) 02) i& i§ it# 1^ ^ ^A) (ll)»l1raiHiiBI#^ 

#182003" 12504 

(P2003-12504A) 
(43}&iBB ¥JS£1&¥1 ^159 (2003.1. IS) 



F I f-7a-r(##) 

A6 1K 9/14 4C0 7 6 

31/192 4 C 2 0 6 

47/36 

47/38 
A6 1P 29/00 

9mm m^a^s ol c±2im) 





#R2001 - 193635( P2001 - 193635) 




000113355 










(22)tt)BtB 


¥iG£l3# 6 ^ 26 B (2001 . 6. 26) 












«EJl| ^ 








:fcE>lt:*:E*«t>*ECSV2-5-l4 *v 
















^ -« 
























100080034 



















(54) [%l»C!>««!] SE«t$««[-&£t^(!!}St3CdF^ 



(BDlnta' 

A6 1K 9/14 
31/192 
47/36 
47/38 

A61P 29/00 



(573 ism: 



1 




mn^ 1 ] m^^'^-^t! 2 msu±<om^mmj: *) ?c 

» i *i 6 ^ J: 0 S (i ti -5 C i t T it 2 
5R©^i^tStaC!) 1 miiX± 1 0 0 0 0 ^«Tf -S C i * 

50 00/imJWT-C&5C<b:£i^®if5i»*^2. 3 

C»*56 ] ±iB«%l&*©^i^«tS*s. 0. 0 1 Mm 
JlJLfcS 0 0 /init(Tr*SCi*^tmt-rS»*ai 7!j 

m^l ] ±teMigJ$W«^«i^^4^©±S«W*© 
0. 0 iss%J(^9 ofis%«T-c*sc: 
i^sNFaa^sm^ 1 7i»M6 ©(,>m*> i skks© 

[^BJ©#»^§«] 
[000 1] 

[0002] 

[S!3S©S?JI5] EMa°a^«c». -eai^a, M®B${c*it:f 

if. ?§«ttO$IJ®. DDS (Drug Delivery System) # 
!tja:f©^^«!a:)^*sS*SftS;fe». Se*J:»3. siSS 

mtf. !ssswi^i*js^{fcsnfcfc©. iiigi 

6tlS. CCr. ±te!^S'J}J^^©HX'3at>t4=£[^± 
S«r. ffM©?fJSg(ca£?Kfr -S C i «:S:a{cT€>Sf!l 

»»sw«ai®©^s*?t?,*>t?o-^©ft4tes8 

[0 00 3] a^fb©:S«ib-t:«. /ci^a. !^S2 

000-12877 4-^<&$B{C, ^^ffi^T-SttM* 
#r*]!g»SiJI&^i«!W5Si©ig^!85CCig^J©;@?g 



C2) ^^20 03- 1 2 504 

2 

[0 00 4] 

^ffli^-5.ss:©a^{t:3^t?**, c©/t«>. ig^b« 

m^6n^)^rt©iss5:ias-r.5ii:«fe&o. S6 
(c, ss©ffi^ffe;&afciBi»6ti^$gs«. -fiae«jtcig 

*-5. 

[ 0 0 0 5 ] S/c, E^D°D©M?!»fiS^». 
»Lr^^tt*sffiTL.. oi,»r«EM,?a©«#^5£t4© 

[0 0 0 6] C©?cJ?)< C t^i^fcS 

Si^j:aeaifi£»*$t?M3^©S^il:K*3i>r{i. Ig^^tK 

[0007] *^Hg«. ±fBOPam*?:^9l-r-Sfc*{C 

;&snfc«>©-c*o. ^©aw». ia^©affi 
#tt*5S:aL<r, *©BX9Si,»f4=&ini±s-a-S)tfe(cw 
ffl^c. *®f*^w-rsa^t4^©isjji:srjs%ji«-r4c 

[0008] 

^■©i8t:&ffi«, ±s©iis^»?9i-rs/c«)K:. 

**$tJ 2 aJW±©^^ili|sjJ: 0 ^£SJg^{cEi®;^*j 
30 J:afS?»r:tf*ftI*-cffi^b-r*c<i:*!|#«iu-ci,>S. 
[0 00 9] ±iH©«eS{c J: 0 . ^tlt9*©^Si4?:a 
C i J5: < . ^I&**^tf 2 aiJLh©l&5SMls|-4M 
l^-t?1g^lb^SCi*s-C€F«ft:Ji>. lSl>liim4^©iBf 

[0010] t^3fe«. *!aiM**^tft&<*jl^sKD«^^b 

[0 0 1 1 ] cntcSsfL.. ;*:^BJW. S^l&^<&^t?2 

<m®Jl&*€:flk©l9*M^i1S^^b-r-5C 
[0012] cnfcj:?). «^{b©KtciggF«jgB©SS 

i<'-©^iiXgfci£^S*i&(,ifcJ&. Se5l5©^NV>^-€r 

50 fliufca^fbfcttLT. ^^pa-ca^{b-r.sci*5-c^ 



3 

BOS 35 -cm^itsti^c tttl^, 

[0 0 13] «£*©A-/>a<'-?:ffll,^-Sa^{b7? 
ffcr 5 C i *ir ft /cdJ > 

[0 0 14] Lfcifi-ox, m9mi^<D^mm=S:isrfSi* 

S C i & < . Si^S-C. *Wfi^€:^tf 2 a«±©l&# 

[0015] ifc. ±iim'^itmm^mm>i^t^i>(o 

*i*«^^bT5C<!:{Cj:f). SSPKb-TiRgO 
■5, 

[0016] ^^(Dms-^mm^^wk^micis 

[0017] *^©^^wa-^^©»jt:^ift{c*i 
^i^ifeS© 1 m&± 1 0 0 0 0 ^gfe(T-C*S C iAiJf * 
S^{b*<fc»3HeiCCtf!>C<i:*lT'SrSfc2&. IS 

^{b«c J: K) «M*i±iB^IS*©J^— «c)B«:<fc 5 Sltoti 
[0018] *^?g©^^^a^^^©iS3g:)?S(cfc 

t>rB. ±i2l^ai||9*©^i^iKS*s, lume^±5 0 

0 0 nm&.T-CS)iCtiim$Vl\ 

[0019] ^mm<Dmi^m^^^(owt-^micis 

l>r«. ±i^iM&*©¥i^S*s. 0. 0 1 umJWi 
5 0 0 u mOT-C* S C i *5Sf i L-t^. 
[0 020] *^IS©^^Wa^^©Mjt*S{c4i 
±i2«©i^ws^«i^*©_hi5i|!g5*9*©^* 
0. 0 l£fi%J!JUi9 0Sa%«T-C*iCi*s 

[0 02 1 ] :*:^©«i^^«a^^^S{jg7^K:*J 



(3) #532 0 03- 1 2 50 4 

4 

[002 2 ] 

[S?^©^©ff^.®] *%?^0|tJS©-?^SI{c-:)|,>rS 
lJ&CiLia2{c»-:5t,>TgiBB-rii«. jyT©i*J»3-CA 
•5. 

[0 02 3] *Jlife©?g.^©M^^W«^ti^©SB§:^f 
!g!K:mi**Jj:cm»t:^j*m-c. a^c-5a!S©if9** 

«^Yb-r s c <!: K J: «3 . mm^mmm.i-^^r?,i3 

10 ;ffi-c*-So 

[0024] ilBH^iamitJ. I9*i i/rffio^en^. 

». ^©^i^«iS*S0. 0 1 um&i±l 0 MmfelTt?* 
5Ci*sj:*)»*L.<. 0. 0 1 umULtl umWrr-C 
$>i,CttiiSP>iC0ftLl,K ¥l^igtS5&s±fBtBHF*3©^ 
TO(*5:^l^SCi{cj:»3, ^g^{b{cJ:orffi©f9^il 
®# b-r -5 c i * J: 0 seiKi-r -5 C i *ir # 

s. 

20 [0 02 5] ±iH^!gll&*©ie^S». a^^bJC i !3 ^ 
6*1 S«^#Wa^&^© 0.01 MMXliLt 5 0 SS 
%«Tr*SCi*iSfSL,<. 0. 0 1SS%J«±10 

[002 6 ] ±ia^!^i&5Si u-ctj. m^mm 

imm. ^mm.^^m. ^itr^*^^s^J. Sit;^3»5> 
[0027] ±smmsmm^mt l-cb. m^a^ > 

A, •^h:7'ci7x>. >fr/':?'nr'i>. ^^^t^A^. 

t FD3;i'5=-v^>, T'uF-v^n^. F yTA'>-/ 

x*-^F:^ F y-i'A. x>7*n>^5^;l.. ;^;l'fy F. * 
K1zF9+-!^-F. y7TJU:*--F. vu-^ ^K-^^VV 

SO {f6n-5. 



5 

[0028] ±iESjflLgffi5iSii Lr m^L^t^y X 

5>y+lf>'>. :i-:7n=^^lft^>. y;i'7n=t^lfi^ 
• h y>^ h::7'yA35:<!::^5W€)n'2>o ilBSi^i^ 

[0 030] ±i2ai^ffli «?!I^«t-<>XK^ 
aK^5^;bx:7* Fy y>K=Jf'-f>. 

y>K^>:/a--cy>, JSK 
cfens. iiB^esaJsgsijibr^. m«7^:f:7-f 

y>. T5>/':7^y>, tJ^n-ti/'y ^K:^ F y^A, ^ 

y>. SSKl^;u:^^'t-;i/, mm^vDiyu-tviy. y 
v^i/K^Jl'^T'n-;!/. SSK:tJi'i^r7*U:fy>, ^^b' 
;l/:/'f*o-;K 5EK'^+v:/U:^ y y->;UKbF;l' 

mm^':rTu-)\.^ ^it^mwty:^yf^u-)\^, mm^ 

[003 1 ] ±Mzm^t<mt urti. M^«S^F^^•5 
iSMF:/:$f5>. F:^7;^/^*a>. x>'/S5>, :^7:7 

Fv T-fe^^V'^^F. h y ^n;l/y^ri^ F. ^^^P 
5^T5;^F. bFn^nu^Ti^F, b Fn:7;i'y^Ti^ 
F. x^T5^F. i^d?n^>5=-Tt?F. >^en-/^d^F 
hyTA7^U>. r^nn^Ti^F. b'U37xF. ^ 
>';l/^F. xafi^y>M. T!/-fe^F, :5^p:7x:^^ F 



C4) «Fra20 0 3- 1 2 504 

6 

■tf^/>, :7x>:/p>'>*y- F, y F:^;WN''t-;l/. :^p 
;W-tfy>, y>';b^:/y T7P^tp>. 
-'^•^P7x>. FPU>:^ F y«?A^c<b'*^tf6n 

[0 0 3 2 ] iM^mvm^mnt u-cts. ^a^ax-fe;!. 

=fy>. ie^y i57P7xy:^--fe--F. dr;l/5^uy >J&i' 
3&ip&f6ti4o J:£v-f:^^F'7>=^^^>f■^f-<!:l/T 

xF^•feV^•A, i5'P;l'i^T'fe*5l<=!=^i^F3Q:i'3&5 
WetiSo ilB^v^i-- F^>+'7-^1f-<hbr5^. 

m5*;^Ji'by F. ^m^utfy'^y^-y^ v^7'b->. ^ 

[0 0 3 31 ±iB/3-::^a«^557-iUr». mtf:?^ 
;l'Mbv^pp-;l/. b*>FP— ^M^p::^^>^p 

iS^:^7;l/7^:tP-;l/. asM^ h:7'PP-;k 
WL'y^^y-yi^. ieiiT-fe:?'FP-;i/. ;SM:/:7xFp 

;k SM-f ^T'^'P-zk vu-r>K^'tP-;l'. iISM 
-<:7/n-;k «M:/:^^vp-;i.&i'*s^tfiE»ns» 
iJaK^SM^j<tLr5i. m«^^r^p:^>r>r^ 
F, y>^e^yb'^5F. =I>'^d7K5^^>y y t>? 

wenSo ±iB«ia?&jsm<i:or«. «?!i^«TP:7'y 
y— :/p-^*^'F. 3;Ub5^>, xjU7^>b'^y 
30 -^i>X:/Pvp>, y'np-Att<if3&«^&f6n5. 

[0034] ±iBifiLjsag@iaitm6 «?a^KaM 

^^Pbix>, t?i7vp-;u, »7;I/:7t y >:^y •i^A, 
(2R. 3R) -3-T-feF+->-5- [2- (i^^^ 
;l/Ta y) x^;l/] - 2. 3 -i^b FP- 8 ^^l-- 
2- (4-y^Jl/"7xx;l/) - 1. 5--oy^r-fe'b' 
>-4 (5H) • vU-f 6n 

So ±iBjfi^)^Jior«. ma^^^-;!/ (2E. 3 
Z) -3 — ^>t?y'r>-4- (3. b-VjiV^l^- 
a-^^Jl'^l^iyVy'Zy) -N- (4 ^iUb-^^v' 
40 >-l--<;l/) ^d'i^r^y-F - ffiMa^i':;&5^&f en 
Jiiaif IS^^SLffl^i LXU. m« ( ± ) r - 5 - 
b FP+->^5^;1/- t -7 - (3. 4--^yF + ->:7x 
x;V) -4-5}-=t^V-4. 5. 6. T-y-F^bFP^ 
>y [b] 7^>-c-6-:^7Jl/*r>»^^F>i&<i:3&5 

[0 0 3 5] ±ifflB^r^*:^^S9<i:L/r{3:. m«:7xx 
F-r>. ^>vi/:rpK:^ F y '^A. y iri^b"^-;^. /7;l/ 
y^'v4fb*>>:f<?:W^f enSo ±iaSib>^^$>SiJiL 

50 y=^^^i;^>. S5KTy^vi;^>, :e£ 



[0036] ±is^EMt o-c«, m«JtSu-fe;n^ 

^gK:?"^ny'». SKt/r^-v^t'^, Je^i'a>i?>. 
:/K^^S^>. -J^try^k N- [6- [2- [ (5- 
:/ja*-2-f';2y'-;i') xh^->] - 5- 

(4-y5^;U7x-;i/) - 4 - b' y 5 - 4- lo 

(2-fc Fn=^i/- 1. 1 -i?y5^;ux5^;i.) '<>-e> 

C 0 0 3 7 ] ifeSPillJ^ffi^^SSiJi L-CK. t^I^Ki' 
y-^^i'^SF. FA:?'3»5F. ^'ysi?^:^ Fy^A 

[0 03 8] ±fee5»5>sijto-r«, m5ib^5> 

Bl. lfdf5>B2. t^5^5>B6. b^5>B12. 

>. ^K7"ciyi?>^ci'AiW6tii.. ±^r>i^^f 

;k T'U'f >Kx:^57'y;l'. r-7-fe7'y;k ^Wtf^y 30 
T^yji/jSi'^swen^. 

[0039] *5li6®?gss©^!gj$w«^i&-? c[)Si^:^r 
[0040] ±tBmm^m-<D^?^Mmt b-c»> 

K:'iJSftttg*(=t-%;-r S c i*st?* -5. 40 
[004 1 ] m^it. mmmMt C 
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[0042] ±smmmt bxit. m^it. ^Fb-^ji 

p-;=^. ^^-Jiz-feji/n-;^. :^7;^>^-;^:^ F y "Ja, 
/7;pyp-:^*;i'i/'j;A. i^g&gt Fn a t^^i' 

t Fci+i^T'nf;!/;^^-?^. 

?-:^Fy'?A. a-S^e'n-f^'X F y /3-^4»P7* 

F y >^7=>7'>S. ^ y y ;5r y 
(PMMA) ^©^yv-SI§*5^(fP,*T,5. ilBBCS 

F'?*a=if7=>:?">. -'^u-^i/H^>::/>*jJ:CX5i<y 

^ 5f y jvm^ ^A'ifi^tt ut^. 

[0043] ±iaitzKS>ji L/r«. gs^imii. an. 

■r>xF-JK V;!/^ F-^l-^fdi^lf^nS, 

[0 0 4 4] ±iS3- F?PJiLT«, m«. fcFP=^= 
i'y;l'f^l'-feJl'P-;^, jpyx^^-U^i'y n-Jl-. Si 
Si. eii. t FP=^^i^:/Pt:ji/y5^;i'. mkti)Vi/'0 

A. itji/i;, mt^^iy. 7^Mr-dK. isa-fe-rt'p- 

[0045] iiaai^ifstitsLsai l-c». stti 
[0046] ^ws&<D^m<Dwm^M^-^w^m&ij 

«>©-C*ti«J:(,5dJ. 3X10' PaJi(±3xio' P 
a«T©ffiM:^<i:. 1X10' Pajy±ixi0' Pa 

[0047] im^<DWSii^-^m.^iomm.m\^^ 

[0048] ±fei9(*«iSSg 1 SI cc^-r J; 5 
5^2, a^^-'»i'2©|^a5{c|S:{t6ti^:laIG<Wie 

iiisp3tsfji5t«©igi«i5is«: 3 . ^wmmm- 3 ©rtss 

a-r < iSISt^Hef^ 3 ©rtSPCCiBS: L fc 7- U 's 7 
F4 ij&iP.'iS. ±fBef<^[iI^f*3 *|olS§-&^ C i 
■C, S^jgit*a5I|g«:3©F«9SStC?^fi£CfcSl:tffi5i± 
faT-UJ^-^^r F4<!:*taStliBES1f. a 2 (C femT J: ^> 
(C, ±iESt:fM5<!:±iB:7"U>^'N.;, F4i©ra«:^gg<i: 
L/rjf^fig S tir 0^ Sff EESP 6 {c#^ttt- -SlSiaaife 7 {C» 
JEtrfe J: aW;^;*^-^ L ra-^lbtoS^^f ^ ©-r * 

[0 0 4 9] Sl{C^-rJ:'){C. ±fE^r-i/>5/2©l^ 

g|j{c». BSRffij^-c*-3-ciSii::i^fai©@e#.c^x©@ 
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is^ 1 4 . jkv^mfSimm 1 4:icmmbit.nmmi i s t 
[0050] ^nm<ommicm(.^btimi¥9im^ i 

©RISiMSP 1 5 iMMTi:^ V -y h 8 im^tinx\,> 

i, c©x 'J 7 h 8 tt. iia^ffspe (cffi^$n;fe««i 

®«37©-g|5«r. gfttI5Iltef*3*5|gS&I5I|g3nrt,iS^ 
J:5K:. ^T©SA!iaigj7*J±l5WESiJ8{c*fb-CJllB'^ 

[005 1 ] mmm^ i ?r^fitrs-5r-'»y2 

mmm.m:M i^r^wn^-s. ±iBift?BLfci&^*A!i 
si^a 1 ©flifiSKi j; 0 . lisytiMig) 7 ^m^mmr i>ct 

[0052] ±iai5I^#gl5 1 2 -T) * 

[0053] ±?smKmm3 ©jSgp 1 4«, ifBHS 
#331 2<t1St<;i5I^»3©R|lf^g|51 5t=S:'^ir:S>^ 

©iste^rwrs. BP^. ssjea5i4{i. ^mt-sr® 
ass 1 5 i©M^«:*ji,>rm>©ffi*ssfnft*s-5ytRi« 

{c*0> ©t^IiIia*3*iHK-r-5^(c, ^!mm7i>i^ 

[0054] ±fER1gfaSl5 1 5 ©F*}^M». 
frtxmi # CC^ab L <t ^ i T -5 feMS^ 7 ©SWH 5 i 
IU%. MMl|i^7*JJB}PEg|56{CiS26-C4i^. 
i:S5Wffi5i±iB:?'U;^'N5r F4i©mflftfCJ:-3ra 

[0055] C©ntgfSSP 1 5 ©JgSiH*2K:». 13 1 
V h 8». ±fBSW® 5 . o$ «±SRtgflSS|5 1 5 * 

Ka trte »j , Rgfsas 1 5 ©ihiie#'i:^x ^w^^x^u 
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8 iffiflWESC 6 {C€^ $ n/c««ia«J 7 ©-8R*» 

JES156©?|-a5{CSFffl'^^,fcSb©^>©ra5»). tS!MSiBj7 

ssFm-rs^SiL/TiatB-r-s, 5. f- 8»« ma 
sws 5 (OT-nwicw^fi ntcmm^ 7 a i'^ < mm 

J; ^ fc-R&fflij©liP®a©J±**J±*flMCc*f ur:^ 
[0056] :$3lifi©J^Sir «. {Biiii. ±fa>; y h 

8 4»f®***RJ^©il»t*{Cj^5trS. a®l!gj7 

10 J*« M'D:tKcJ:rjr±^§W®5KJ¥b#C:f6noo, 

m^iicm^<o§ew^^i'ti>. c©fcA. hiks^-tr® 

SS5 1 5 ©iS^. tS^ISife 7 »ISit)^ i^T:)^ 'N^Sii L X 
±fBSWffi5 iJiSJSSPl 4 t<Dmn&micimoifiis 

tt£i,. c©aj^cciia-rsM*ft®®!7«. jgi«iEB5* 

3©0IEftit4it:^3-a-S<i:*{C. ±iBJf£Eg|56'^©iS 
«ai«l7©flf8!l*PJl#T4. io-r. ^SESlJ^JCillSIl/ 
fcM^n;SI®f7 *x >; 5, h 8 ^/MxrasWKPa-rs c 
<i:-C±iB^KP^^«?«L. iK«:A/lffi©JaI^*^^iI±S^^5 

©•rS)-5, 

20 [0 0 57] ilB^fiSlK Jrntf . JJBJf ESP 6 ic^t 
?>m!imm7<D%ai}iX V-^l-S ^/M^rffEg|56©i^ 

icmmstiz, <fcr>r, M*!is^7«— s^ffl©s>u/c 

[0058] ±U,mimnm ©[^SPJctt. _biBSl:t® 
5fC0f5e©|gIPS*WLriBS-rS7'u;^-^^? F4*JSW 

©fc*. t/UX'^.s' F4©7K¥»fffi?^tl^». H2{c^r 
30 J:5{c. 0I^K*RJK«{c«te£or*5. 2|e«bSk:J:o 
r. ^S[7'u;^'N5, F4i±fB^Wffi5i©ra{c«AU 
i 5 <!:-r.5SyaS^7 ^BESL/. iB5«:ti^©«^{t-?»» 

[ 0 0 5 9 ] ie/c. T'UJ^^'N.i, F4©*^»f®ff^t^** 
RBtti-rSJS-^{c». ■€-©ft^€SWM5©ft^J:0 
<-rs, cnjcj:?). jgit^|5iKf*3©Si^S5«: 

mMstiftwe!M^7ii. m)tmm^3<Dm^icj:'om 
s. cc-c, WMmm<Dm^=S:m!!tmm tLxmi-^ 

©S^Yb. iBi^«ffi©5S:M> Si^0tt©r3> ho-ju> 
[0 0 60] iffir^'U;^-^^ F4»^r-«^>y2 

tnw>zm^\^-tcmi&thxh^i<^{^^ fsipfUpomsb^ 
4 ©i5i^:6-ioi* s t i 5* I5i?ias*aai9:^-r -s c <t r > 

? F4<!:±faSCt®5<i:©ta*tl5I^iiS«r 

50 J:Oifffl*><^-c#-r. Si{Sf57{cfc;i;fc^)5:j!ia 



u 

[006 1 ] ±ie^r-i/>i/2CDi^JlT:S-a5{C{*«igffl 

[006 2] iMsmmhfdm-mmm. i ^^urm 

-3r|gi!KliII£*3©SWM5{C»0WW6n. ^^•^ffi 

mt. X y h 8%/rt-cigit^iii«^3©^i-fflijicPHJ3 
n 5 1 > i^t^isi^ 3 onm^^mr ^mmm ? 

±ia:7"u:^-^i' K4{cj:or*-2.gS©Mff:fPffl4SW 
5. IP-^. 2ti^©0SS©$^(Cj;n{f. Ig^Hlig)?© 

[006 3] ±fBSi?§LA:J; (c. mW^mmm. 1 {C J: 
ayaS!^ 7 «ir-'> > 2 ©!fti!!M!^aAP 1 0 
J:5*o«iffl^ra9{cSA$ti. Mi«[Hie(*3i:3'u;^ 
F 4 <t tc<fc »3 ?&^J5:ffiSi;^ • mm:b=S:^» -5 C i K 
J:'3lg^{fc^^$ns, S/c. ©ttIiIgft3©MMfc{* 

IEfl:3©;^ y h 8 iMbxnWmKi^3(D!m^Q 

(mmicm^tii, ^l-t. c©^n!lJf^:^|p,n;fetg^!la 

i^|g<*3©±g|5(Cj6SIShr. Sc;jSFKIiIIE|*30rt 

C©J:5K:> tSiSmigjTB. miKmnt¥3 

[0064] i^mmms i ±fB^-'»i^2 ©rt 

SB. flJ^. ±iaA!5®^K9©#H5l«:. 1*«iS!gj7©a 

S^ccjz; c rBSSM-r s ci*Jr#4«>©-c*-5rfc 
J:ir>, ^tt;*fx<-?>Jjn^;!/:^^©Sao:t/:^«r 

^^umBET^mmtbxh^i.^. c©«^{c«. m 

«, •5--'»i^2 ifgi#:i5I^ 3 ©0^1435 1 2 i©ra 

IS 9 ©i*iaj©^Hsi*«iei«:pjs-r -5 c i ajt? # ^. 
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[0085] iffl-^-^-^i^ZC^HKli. ^(cjja^a 
S^ra9©?aS?rpg5-r5«:*©t' + dr9 h 1 S^SrSW 

bx\ umBtiticj:-,xm.mr^m<D3f>im<^i:mmr 
i>m^tcte\.>xit. %>^Tvy\ 3^immm,\t3^ 

10 SS*0fM©jaStO-C^igj©^H*B5Jh-rSCi*it? 
ITS. 

[0066] ^c*j. it&f«5Si?a 1 %^t»riissri« 

^{c-3CirgiH^Lfc*i, *iiis©j^.^©»^^*a^«t 

I8^^\t. imm.mmx^xm^hrssmtit.m&^-n 
i^^m^. ^--}V5.jmicj:-^xi>. :^mm(DmB.<D 
[0067] -3-:y<,>-c. :f^msi<Dfm(Dmi-ssmist^ 

20 ^©^Ma*IIS6-r5Rg©. ^©ffe©^#{coi»rfei 

nc^mn. :mm<Dmmiicis\.^xit. mim^^^ 

X'^immmSicJ:ri!smSti?>CHcJ:r). s-^ts 

[0 06 8] ±isM'mmm^-^ts2miiLk<Dm^!m^ 

2aJW±Oi^5^m*s^&S^5iT,fct^^r!£AL 

$mms^'cm^-ri>cttbxi><t:\.^. mmirm^ic 

[006 9] i^c4B. l9^!|i4=&SI«{cSAT-SJt^«, 

fsm^-k.it^<m^m^'&m^micfH-txtsLK bxm 
■^ifncttLxhJz^^K m^mm^m^mic-f^^-fx 

SlA-rscitcJ:^. JgAiai^fcjED/c!S©.l&5Rm© 
Jf*S3^^?tlSC<bi^c*. -osr). -ia«±©|&5RM 

40 Hi. c©J:^«:. i»*lli|s^?rS!KIlK:^W-cSA^S 

[0 07 0] &te. sstiHitc^wraAsn-s^^m 

S©f&*Mif4*1fi^lltC^WrgA-rsciCCj:»5, HI 
a©3f&^J[l^{CJ:5SSj©jl*J?^ES3tx5A:J&. liSS 

. tic^mc^vtx&Kti>ct<,cj:.y). wjammm 

so 3^J^f4©«MK:. S:&£iSIS©|»^f4©JB:d^ie^^ 
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#wa^«i^^Kf=t#-r set *i ojsg i -5 . 
[0 0 7 1 ] is^{fc©isg©as«> ^wmMii^mbfj: 

[0072] «^{b©fc«?)fc, EM;^j*3J:0-M»f;t»*a] 

/cMig}$Wa^^©#tt) *ifffi-r -5 C i tc J: O 
[ 0 0 7 3 ] 2fg|Sfe©0!!l©M!^W«^&^=^© 

l*. C©fc*, 8!3fe©/<>f>4^-*ffl(,>fca^Yfc:^J: 

[0074] wm%.^^ts'immL<m^m^ii /j: 

©aa. S^K:|SDrjffig^Stin«J:l»*5. 5 o r 
pm (revolutions per minute) JJ(_h5 0 0 0 r pm&. 
T-CftSCi*sj>f* 1 0 0 r pmJe(±30 0 0 r 

[0075] *j|]fe©ijjS7rffi{c J: f3f#6n-5Si!^^* 

(«T. ^a^^iS•r) i36s«^<bt.fcfe036iW6ti 

•S. C©^!^$W«^)eT-«ei&^^^ffl>65^!e^^{cj; 

[007 6] fiis. mm'<Dmm^Tn^icj:*)m^tt: 
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S©1 0<SJ(U±-C*5Ci*iSf*L<. loofi&Wrtr 

[0077] broiiS^jiT-gi^^i 
LT©^tJ*&*i?:ffi^{b-r-5£:i. C©iaMSiJiM!ir 

<t*s^{bi.-c»6nfcii|!gjs^«^^*st4^i L 

r, ^6Kflk©^^iK[^^^1t^{b■rsc<!:K:J:^3. ^igjtJ 

*©^istt%isi±3 -a-zc 0 . M!^$wa^:^-?-©ss5airtt 

*ftflfflIUfc»). ^$^^^=-{CDDS (Druq Del1 
10 very System) icmbfc'^^M^LIt'OTiC tifiV 

[0078] ±IED D S{C3iL//fc^*i##3n/c^!gj 
ortt. :ftf««jK:{3:. SS7 5 umWS. 
o^zy^iy^mm-t mi^^J©^!BJ©**^^«l[^^<!: 

o-ra^fbL//cfe©*sw6n-5. c©^igj$*is^& 

20 S0©^l&^*S^Hai!^1*SCi*5-C*4. C©fc 

#«#-r{c« -e©$si*rtK:A-3T*>^t?*-s, 
[ 0 0 7 9 ] ^c*>\ mm^wsL-^ni-oism^ i Mni~ 

5 u mJc-r S i . Sm!gJ^Wa^&^=&|ilf KStf S C i 

[ 0 0 8 0 ] */c. Lr^©^igJt&5S*Sffil^ 
P>infctm^m^-^m.^t LX\t. *«:«J{C». Sffi^ 

30 mtphmvz. m'cmmL>x^m-ti>wmn<r>mt. ^ 
ifens. c©^$i^^^B. si»©-g-n-en 

[0 0 8 1 ] Sfc. ^^^WS^iKf-7-»> ^©«M€:S 

6{cttzRmte<fcaf3- hsij (ffiS^j) <iyj>fj:< i «)-:^ 
*©=^i5^*-7X:*'>d'UfciD. «S)Bt4*«lfflUfc»)-rS 

40 [0082] iiagiw J: 5 mm^^^tszm. 

lii±<om^jm^. ±iB©J:5Cca^{b-rsciKJ: 
[0 08 3] 

[^^] C^«ai 1 D **?g©-IIM0!l«:oi»t:ia 3 

S2 9 0 umC:>^^^^}\yU-XAO g. fcJrCJf^l^e 
50 jmiD-r, l&ttias^g{cj;^1fi^{b^as)&tf oTH 
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[0 08 43 ±Mmm-^mm-^i&^mmit. mmu& 

*2 6-C. igit^iI5I|£(;^3©|5HglK41 30 0 r pmiO 

^ :f7-a 7 a: > 4 e ^m.Lxm^<mm^ 5 :&iaff ^ 

filf¥=£4I5iiggoiITCi«cj:f3. -&th2 0^ISI©a^^l: 
-f:?'::^n7a:>?r4 g-ro4I5l(C:^l:fraAL'> -Yr^:?" 

n-2 o^^m(Dm^immicj:t} , 

[0 0 8 5 ] 03 (a) \m-^itm(D^^-k}lU-^ 

(Dm^m^mwM ( 1 5 o<g) ^^u. ins (b ) am 
^itmoy-izfzfuy X. xDmr-mm^M (2500 

e) Sr^l/. PJS (c) BSfc»a-feJH3-;^i-^^7'l2 

m^mwM (1 5 0{g) pjia (d) {ssmi^^ 
w«^^©»fffi©m^^ifii^^x ( 1 5 oflif) 

[ 0 0 8 6 ] lais ( c ) *j J;c/|5is ( d ) iCTjkirJ: 5 
{c. ±iaStSH^-fe;i'n-;^<i:J:iB-<:?':/n7:c>i*S 

[0087] immmz ] *^?i©ffi©si*s«ai{co(,> 
r. ia4K:s-3#jaT{csii?-r-5, mmm^ox. w- 

i^^3 5 /im©e;'f j!/-<*7^>:/>4 0 sisJ:U^i^ 
iKS3ym©if^>1f 5 K (^i^i^*) 1 6 g4fflt,^fc 

3©|5ie^;|r2 95 0 r pm<tL.fcCit{i1-«. 

[0 0 8 8] 04 U) im-^itm<D'Ji'if^^f>-:;r 

xDm^-mtmwM < i o o ofS) (b ) 

{*«^{tfrr©x7->if 5 K©^TmiS¥X (2 50 0 

<S) %^L/. ilia (c) «s;-i'^f-r*7'>:7'>ixf-> 
1f 5 Ki?ra-^ftUT^6n?t^!gj$Wa^ie^©S^ 
S8»SI^ (1 50 0<g) im-r. 
[0 0 8 9] |5|0 (c) {C7RTJ:'>{c. V>-^tf^^r> 

i';«/-f*f'>:/>©^M^**Jxf^>-tf5 Ftci^afo 
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[0 09 0] CUSSt^s D *^Hjoffe(D||jfi««lK:ot,»t: 
as ~a 7 fc»^#j[yT«:siHj-r 5. t^^ssisfi or. 

^i^ig[S2 0 Mm© l->i?*n3->f'>7">3 5 g. *J<J: 
C;^i^S3/im©X7=->-!f5 Fi^i^SO. 015 
ymCSStftT-^fb^'if^ti&l : 1 ©SSifc-CH^Ofc 
S^i^l 4e?:fflCi/tCi. to3ffiaS5:2 9-Cil//cC 
i. m«i@IE^*3©(5I^%3 5 00 ^pmibfcCi 

il^©!9L^«3. 5 g-ro4[5I{c^C:f-ctfo/c. t 
fc. ±iBx^>lf5 Fi®itii^M<fc5^*>i*S^Lfc 

[0 09 1 ] as (a) BS^{titr©F'?*03S/*f' 

>7'>©m^^Slt^^X (2 5 0 Ofg) ?r^L/. f^a 
(b) ««^{tW©xr->-!f5 F©1i^Sta¥K (2 
5 0 0^) mm (c) «F'i;*nni/f*>7'> 

i. xf^>1f5 F*JJ:iyESi«i^^ii<t5^3f>©S^i* 
20 «^{l:L.T#6tifc^!^^Wffi^^©«-?^li¥S 
(2 5 0 O^g) €:^-r. 

[ 0 0 9 2 3 ima ( c ) tc^-r J: !>{c. |g-&ifc{cJ:-> 
r. F'?*a3'>f^>7'>©*M^ft*i±f2Jl^«!l«:j: 

[0 09 3] *?t. I^a (a) il^a (c) i©J:k©{C 
=fcO> ffi^ii:©A!ia{c J; O . F'i;^n3'>f=>r»'>«. 
^©?^g|53{)i i tir ^(Cifit » J^t«{C -5 Tl > -5 C i 

30 5i> ■€-©^a{C±i2®^©ja*5J^^SnSii«>(C» 

[0094]a6{i. F"^*n3 i'f^>7'> iilEil^ 
«I<i:«rS^ftOT^6ny£|||!Bj^^tffi^^©BrB©a 

^s^^* (2 0 0 0^1^) =&^-r. i5/t. a7«a6 

fC^ L /<:m!^*a^l4^©«M#ifi©irffi©m^4i^ 
^3?* OOOOOfgf) ^TffT, S6*5j:OfS7K:». 

h'^;^a3>'-r>7*>©^M{C5J. ±i2ig^^©i9AliI 

L»S. -rttfe-fe. a^{t©^{c)|&5Sii*4=&«^lHlK:^t:f 
40 t:!aA-riCiK:J:»). f2A0!»K:iSDfclK©)l*iJgJS 
L. /editor. ^^c2>@S©if&*J^*44)iliK:g:A 
•r-5 C i (c J: 0 . «a©^^c-5ai^©t&5SJll4©H4?^ 

[0 0 9 5] C3ISS0II4 ] 3(s:^B^©ffi(D3l5iWcoi,ir 
08*jJ:iyfa9Cca-3*|JiT«C§iK-rS. t&^MI4iO 
T. ^i^SiSl 0 M m©:j< y if ^'-'l' (PM 

MA) 3 0 gteJ:af^i^S3 um©X7^>lf 5 F (M 
ig^SS) 6 g i^lSli&SO .015 ym©Si«i^^rb? 
5j>6 g <i;©S-^*ffll,ir. Mass 3 3 'CKlfcl,* 
SO r. fgfi*I13£f*3©H^44 8 00 rpmiU. ±ffi 
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[0 09 6] S8 (a) «ffi^fbitro5i<>;y 

(b) «1S^fttfr<DXT->-tf5 KO^^^^^S (2 
5 0 0<g) 5:^0. IfllS(c) 5i.-J<yy3ri'y;l'^y 3^ 

S OOOOiS) *:^-r. 10 
C 0 0 9 7 ] Hia ( c ) (C^-r J; ±iBLfc«^Yt 

[ 0 0 9 8 ] S 9 »*iyfi«aiom!8J^«a^&^«:^»r 

bfcmimomTmim^M ( 5 o o o^) ^^r. 

[0099] tmmm 5 d *^?g©f[k(Diiiswcoi,»r 20 
ts 2 mmi<m^n4:m^t u xm^tifcms^mm 

[0100] nmmtLX. ¥i^&^S*32 9 0 Mm 
©SS:^B^-fe;l'n-;^4 0gi. ^i^T«**2 7 MmCD 30 

3 ©IhIKI^* ISOOrpmiL/r. W.^immi: 

2o^iam»ii®r#*ffi^^*iiimbfc. iste. ;*:si 

iStf9K:*jt,^rii. a-^-f bcD^otesaS^ 2 6 'C, 6 6 

[0101] ±fe©j:^.{cL/rii^3ti/c*^$^^ 

^^mss.iR:^'^^^ y}\^i:ttmi'fcmM:im i ok^-t. 
0 1 0 »^ ny-jmmmommicj: iS5ap*K?^T s 

^hMj. ^ttSs^fcKfcerffi-^fbMSiro^'^^T'a 

0K:5^snr»,»s. -r^to^. a-^bA!ai««:*jc»r 

iv oSOffi-^^bMSKi-^r-f :7'r^D7i>*i'fb^a«j 
K:S{bori>&c»ci*i^*s4. so 
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[0102] $/c. m^iti!m^FB-fs}iu~:^isJ:a^^ 

1 1 1 2 {c^-r. 0 1 1 im^itmoyw^ 

[ 0 1 0 3 ] 0 1 2 (C5^-r<fc 5 CC. ^igj^Wffi^&^^CD 
XiSI5I#f<Da!l^S». ilSSa-b;wa-;^ i >^:/p 7 

MStttc^ag-r S b - i'*JtH^-r -5ftS{*t<^-rn4>P c 
rs>5. cntcifj. S^ibJCcto-c. SiifeStt-feJi-n 

[0 10 4] S/c. El 3cD^Mii^^ig||J:«3. 

6 -CXm^it btci><D. Mass 6 6 'C-cm^i tbtci> 
(D<Dl>-rtl«)ll>t*i^{bL/-Ct,>Aj:l,iCi*i^Snri,» 

ccDC<«:*i6fc. S^jb{cj:or-f7':/P7x>B 
iE<bO?Cl»Ci*s^*>-5. 

[ 0 1 0 5 ] ® 1 4 «:S-^{b*W T'T'n^ I >©^tH¥ 
#Mti^bft:4>©<i:. a-^-fbL.rcj^ci,i4>(D(c-Qt,^-cff 
[0106] I5llil«:^-rj:5fc. ffi^fb«iabT»e>ti 

><D^m^*si« < . ^tii^is 1 0 0 ommicmm i 
oo^fc^o-rfct). m«S^L.fcfeo*iJ:yf-fr/'7'p 

S/c*<h^^6ns, ^c*j. ^igH^-fe;i'P-;^i^7'7' 
P 7 X > i =&#iWS^-r C i {C j: -3 r fc^tSctt©|Sl J: 
«:J;D-r7'7'P7x>©;S§a*3&!!|Bl±-r-5!5i. PISK^ 

[0107] ClgSS«^6 ) *%?g®ffi©3liS«^JC'^t»r 
01 5-01 7«:a-?tt«TK:SiHj-r-S. a^^bStritt 
b^tc s 7 - y j^mmptm^iR:^ (F 
T-lR;^--<5'hiU) ©afi^?r?for. 1S^{bMa>65^ 

^nmMcftc. ^^^btcffltiitei^ai bxitmmm 

1 il5Dfc©*l5l*fr-Cffl(,3fc. 
[0108] ±iHa^^b«iil{cj:»3^6nfc^^W« 
■^-T-. l»*Sa-feJi/P-xteJ:jy:-f7'7'P7x>{coi,> 



OS 

1 6ifc»iai 7©FT- I R;^-->:i' h;l'tti{c#|5E^S 

[0109] f^cfc^. MigJ^WS^iBi^^CDFT- I R 

;vn-;^OFT- I R;^-*^' h;i'<!:-<:/:/n7x>OF 
T- I RX'^i' h;Ui*JSt^fo-f*/i:4>(D<i:J5:-3ri» 

FT - I R:x.^i> h)l(om^miP^i>mmStitc, 
[0110] ClUiCaiT D i^j^mi VX, ^Fi^SSZ 
9 0 Atm<DSfc@Stt-fe-'I/P-:^ 4 0 g i¥1^^5 0 <i 

cc. 4g-r-o4ig«:^WTiS:AL/fc. T-fehrs 20 
y 7 :c y > lJ)S?g^3S?!iI-C& -5 . 
[0 111] T-fehr5y7x>'>®«SJ04g*aA 

nt:i»SCiASig8&e.<l?fc. &*J. T-fehT5>'7x>' 

>4 1 6 sigAb/cSl^fcfciir. StMStt-fe;i'a-x 

tT-iihTZy7 3i^>6im.^itLXl^iCi:U. ^ 

[0112] cnjg^aia : mnjmt Lx. ^J^esa 30 

ym©i7^>1f 5 F (^|&^) 1 2 gi^J^SO. 
0 1 5 wm©St&^-M{[:5^3'>5. lAgt^m^^X, 
^WJSL^ 13. 8 'C. tSf4^^#3 CDHIglK^ 500 
0 r pm> 1 O^^^i brS^ffc^m^ « 

hX. X7^>if 5 Fil»t4^ffc^$>i%«[^{b-rS 

[0113] immm^^ mnmmt or. ^J^sis 5 

um©ail2 0 si^l^S3 /im©-f :?'7'a7*> 40 

015^3 ©dl^l^?: 4 7 0 0 r p m. iira^PJ?: 2 0^ 

^Mlilil^^ 2 g-r-o4 0(C:9-J:frJSALA:. 
JJcfc. ffi^rfcKffll^^S^ILSSISiL'-rKlliS^l ilnJD 

[0114] CStSSm 1 0 3 i^^i^i bT, 
3 *i m© :/:7"D 7 X > (^|&*) 1 2 & i^i^tiS 
0. 0 1 5 /iin©SS:ta^K-fb^5'>5. Igi^ffiC* SO 
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-C. 2 0 -C. ISf<«l(£«:3 ©HSSt* 5 6 0 

Orpm. ^^^5:1 0^P^iOrS^{b*tfl-V M 

SlgiLrii^Ml illlDfe©*^!,^^. c©J:5k: 
or. 'f:^:/n7x><!:SR&^ffifb5^if>i;&s^bT 

[0115] 

[^i§©3am] *^?«©^%^w«^ie^©*5ii:^a 

J: 0 «cS®^{cffiff:t»teJ:c^K:^j*Jn^ra^b-r 
-S«>or*5. 

[0 116] ^■«-r>d<'-«:fflt,»ic<bJ5:<SI 
iM&*?rfSl©i©*Jlipfi«^^b-r.SC<!:*ir#S. 

[0 1 1 7 ] Sfc. ±iBtg^«)ii5SSi^f&**^tf€>© 

[0118] ^¥m(oms!i^ws.-m.=H^m:m}smu. 

-5>P J: 0 j§«n-5. 4>©r * S C i 0 ti, 

[0119] :^mm<Dm>s^mm.-^^m^ijmii. 
©ifig«±i 000 o<sOTr*-sci*^iifsoi,>o 

[0 1 2 0 ] Sft:. ±SliSM^PJit&^©^J^«iS*J. 1 M 
m«±5 0 00 mniJiTr*iCi*s«F$0<. 
i^it&^©^±^S*s. 0 . 0 1m mlJ(±5 0 0 M mJWT 
r*SCi7&iffS0<. ±fB^!g5^Wa^«E^^*©±fH 

M^i&*©#***s. 0. 0 iaa%iJLt9 os«%Jia 

[0121] cntCcfcO. iiaMM^m^i ±13318919 

[ 0 1 2 2 ] sfc. *^©is®!^^«^ie^t!jg:«r 
rfeJ:i^ 

[H®©IS#^cgJiBj] 

[01 ] *^*3l«fi-r-5ft:»(Cffll»iE.n-5l9fl:«l®IS 
g©— ^^M*^-r »f ®Sr * -5 . 
[02 ] la 1 tc^^t&^a^accj: »3i!S«iffi^{cEiffi 

[03] (a) \t^-^{}cm<DW^¥m-^)\^Vi--7.<i:>mmR 

m^'f-mmm^M (i 5 0 ^) r * . ( b ) »t«^{b 

M© ^r/'nr; X >©igilf^S^^a«Si^X (250 
0<S) r*»). (c) fm^B^-fe-'i'n-^i-rr^T'P^ 

X > i b 0 r » 6n/c jiiSM 1 ©siig5^>ffa^ti 

^SBf^S^a^SE (1 5 Ofig) rftO . 
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(d ) {t ( c ) (Dm3-^mm^n'f<Dmm<Dmmimm 
^mm»% ( 1 5 ofg) -csbi. 

mmj-mm.^ {10 0 vS}*). (b)»a 
^bfroxf-vif 5 ^(Dm^rimm^mmiWM (2 5 

00^)f*»5. (c) {it?-i';</-<*7'>7"><i:Xf-> 

m-o^mimm^^^wM ( 1 5 0 o<&) -c*^. 

[H5] (a) {*ffi^fcfr©h'?*nrj*^*5»>7'l/0 

0MfiM^^^^^X (2 5 0 0(S) r*t3. (b) 

(2 5 0 0^§) r*?), (c) Wh'5*n3*x'f»>:7'> 

f^^^^^Sta^ ( 2 5 0 0 <g) -cabS. 

[08] 05 <c) CD^^W1S^^»fM©Sfflf^ 
fflm^^^K ( 2 0 0 0<?F) 

[07] 05 (c) ©^$*ig^^om®a5^»r 

fflo0MRfflS-?^Si^^ ( 3 0 0 0 0 <S) -ra&s. 

[08] (a) iia-&{bB>r©^y^*i";ju®^5^;i'CD 
0ffl«;«^^^¥Jt (3 0 0 0^) r^O. (b) 

(2 5 0 0<S) -C*?). (c) ttJf<yy5fi'y;l'K^5^ 

[iai] 
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ffif^«^=-PS(JS¥3t ( 3 0 0 0 <S) 
[09] 08 (c) ©«^#*ia^^»ffflO0®ft 

( 5 0 0 o<g) -c**, 
[010] ©J* y-Ji'mBm^mT&bfc'i^o 

[011] 1fi^{blu©Sc^g-fe;i'a-;^*ij;oV:7':?'n 
[012] ifcfe^-fe;Un-^fcJ;at-f :?'7*ci:7x>?:# 

^^wis^^xi^Sf©a'j^ii^^-rsiHj0T 

[013] ^s^m^mcj: K) -r ::^:7'ci 7 a: >©®(fiS*iF 
ffi L fcM**:T^-r^ig0-C* 5 . 
[014] *«P«:teWS-f:?':;'a7*>©Jga^*ari5e 
bfctem?r^-rSiHj0r*S. 
[015] afces-fe;l'n-;^ix^>if 5 Ki*s«^{b 

[016] ^B^-fe.'l/a-;^©FT- I R>^'<4' 
^■riftig0r*S. 

[017] x^>if5 F©FT- I R;:^'^^' f-Jb^n^-r 
SiW0-C*S. 

[02] 
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